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AFFECTED ENVIRONMENT &

ENVIRONMENTAL CONSEQUENCES qu‘

Purpose and Organization of
this Chapter

hapter 3 contains a description of the Affected Environment and Environmental
Consequences. The primary purpose of this chapter is to describe the environment of
the Forest and to disclose the effects of the alternatives.

This chapter contains a description of the physical, biological, and social environments on
the Forest and the surrounding area. These descriptions include such topics as geology,
topography, climate, plant and animal life, and current socio-economic conditions. The
chapter is divided into five major environmental element categories:

*

¢

*

*

*

Physical Elements.

Biological Elements.

Use and Designation of the Forest.
Utilization of Natural Resources.

Communities.

Each category is further subdivided. For example, Physical Elements is subdivided into
four topics: air, aquatic resources, heritage resources, and soils. For each topic, the
applicable statutory requirements, and the affected environment and environmental
consequences are discussed.
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Many additional items were screened out of the analysis process. The reasons for
eliminating them include the following:

+ Analysis of the item was not considered important to the integrity of the Forest
environment.

¢ Analysis of the item would not disclose direct or indirect effects of the Forest Plan to the
environment.

¢ Analysis of the item was not acknowledged or required by law.

Resource Protection Measures

Programmatic plan direction is an integrated set of 'design criteria' that will guide
subsequent project-level NEPA planning. The design criteria in the Revised Forest Plan
includes strategies, standards, and guidelines. Mitigation measures may be used in the
project-level planning, as appropriate.

Environmental Consequences

This section describes the direct, indirect, and cumulative effects on the environment
resulting from activities. It also describes estimated output levels for the alternatives. If a
resource management activity has no direct or indirect effect on a particular environmental
element (listed above) under any of the alternatives, there is no discussion. Each of these
effects is discussed under the individual resource headings (e.g., Air, Heritage, Wildlife,
etc.) in this chapter. Cumulative effects are also summarized below in Table 3-1.

Direct environmental effects are those that occur at the same time and place as the initial
action. An example would be on-site soil compaction from rubber-tired skidders
harvesting timber. Indirect environmental effects are caused by the action, but occur
later in time or are spatially removed from the action. An example would be downwind
effects of a power plant on air quality.

Cumulative effects are a combination of direct and indirect effects of an alternative
combined with the effects of past, present, and foreseeable future activities undertaken by
either the Forest Service or other parties. In each resource section in this chapter, the
cumulative effects discussion defines the cumulative effects analysis area for the resource
and how each cumulative effects analysis is bounded in time. Unless a different time
period is defined, reasonably foreseeable future actions are considered for the expected life
of the Revised Plan (10-15 years into the future). Since the Bighorn Revised Plan is a
programmatic document, the reasonably foreseeable actions considered are also largely
programmatic in nature.

The cumulative effects estimated in the FEIS are negligible, and there is no substantive
variance by alternative. The cumulative effects boundary for this discussion is the Bighorn
Basin, Powder River Basin, and Big Horn Mountains. The time considered is the life of
the Revised Plan, which is expected to be 10-15 years. The effects are summarized in
Table 3-1. Because of the different resources involved and different effects measurements,
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this is not a quantitative discussion, but a narrative of the Revised Plan’s cumulative
impact upon the environment.

Table 3-1. Past and reasonably foreseeable actions for the cumulative effects analysis.

Project/Action

Location

Description

Past Activities

Forest
vegetation
treatment

Forestwide

1. Acres and locations of past timber harvest and fires are
shown in the Geographic Area and Forest wide analyses,
and the fire and forest vegetation white papers.
Approximately 20% of the forested acres on the Bighorn NF
have had harvest activities in them, with only 4% totaling
clearcuts (Meyer, et al, 2003)

2. The current condition of the forests resulting from the
past natural events and planned activities is described in the
current vegetation database. For example, recent fires are
coded as Habitat Structural Stage 1T, clearcuts from the
1960s are typically 3A or 3B, which indicates current stand
size and density.

Fire
suppression

Forestwide

Fire suppression activities have changed fire regimes and
condition classes, particularly in sagebrush, ponderosa pine,
and Douglas-fir vegetation types, though also aspen to some
extent. This is fully documented in the fire/fuels section of
Chapter 3.

Roads

Forestwide

The history, current status and management of the Bighorn
NF Road System is described in:

The forestwide Roads Analysis.
The Geographic Area and forestwide assessments.
The Heritage and Engineering specialist’s reports.

Road densities and stream crossings as assessed in the
Terrestrial and Aquatic Ecosystem Assessments.

Livestock
grazing

Forestwide

Historically high numbers of livestock grazed on Forest that
have decreased over the past century for a variety of
carrying capacity, economic, and industry related issues.
Improvements in upland and riparian vegetation
communities have occurred since.

Non-native
species

4-county area

1. Accidental and/or purposeful introductions of noxious
weeds and non-native vegetation leading to loss of native
vegetation communities.

2. Accidental and/or purposeful introductions of non-native
animals (insects, pathogens, fish, mammals) that have
replaced some native species or caused decline of some
(e.g. trout and amphibians/macroinvertebrates, white pine
blister rust, biological control of noxious weeds, moose,
honey bees, etc.).
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Project/Action Location

Description

Loss of North central
predators Wyoming

1. Extirpation of grizzly and wolves from the Forest following
settlement of the area.

2. In conjunction with game protection laws, increase in big
game herds.

Water quality Forestwide
and aquatic
habitats

1. Monitoring by the Conservation Districts has found that
water quality coming off of the National Forest is good.
(Sheridan County CD report on Little Goose Creek
Monitoring; Earl Jensen, personal conversation).

2. Granite Creek and the North Tongue River are presently
listed on the 2004 Wyoming 305(b) Water Quality
Assessment Report and 303(d) List.

3. Tie hacking. The effects to streams were primarily from
activity on Clear Creek in the 1920’s and 1930’s, since
much of the Tongue River tie hack transport was done by
tie flumes. Streams were straightened, debris removed,
etc., as documented in the Clear/Crazy Landscape
assessment.

4. Influences from past high numbers of livestock grazing in
riparian areas and upland sites affecting water quality and
aquatic habitats.

Present/Reasonably Foreseeable Actions

Stream and Future projects may include active stream restoration with

watershed natural channel design or large scale watershed

restoration improvements, such as large areas of road

projects: decommissioning or stream crossing replacements.

Commodity Forestwide Ongoing timber harvest, livestock grazing, prescribed

uses burning, recreation use, and related activities. Recreation
use likely to have biggest increase on Forest of these. The
anticipated future levels of these activities vary by
alternative, and were used in the cumulative effects analysis.
See the resource specific section that follows.

Forested Forestwide Ongoing forested land manipulation and related activities for

vegetation a variety of objectives such as: forest health, timber harvest,

treatment special use administration, fuels treatments, wildlife habitat,

and hazard tree removal. Treatments associated with timber
harvest and fuels are likely to be the largest share of these
on the Forest. The anticipated future levels of these
activities vary by alternative, and were used in the
cumulative effects analysis. Among the recent timber sale
decisions yet to be implemented are: Woodrock, Bench, and
Bald Mountain Salvage. Existing contracts with harvest
remaining include Cold Springs and Swamp. For a complete
list of project effects estimated for these projects, see
Bighorn website, projects and plans, at
www.fs.fed.us/r2/bighorn.

3-4
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Project/Action Location

Description

Coalbed Powder River The Bureau of Land Management’s Record of Decision and
methane Basin — Final Environmental Impact Statement are available at the
drilling Sheridan, Buffalo Field Office, Buffalo, WY, or at
Johnson, http://www.wy.blm.gov/nepa/prb-feis/. The decision is
Campbell and expected to result in, among other things:
Converse About 39,400 new natural gas wells
counties ]
About 17,754 miles of new road
Long-term surface disturbance to about 102,650 acres
No impact upon boreal toad
Effects upon the bald eagle and Ute-ladies tresses are
expected to adversely affect individuals, but are not likely
to jeopardize the continued existence of these species
At peak construction period (2007) approximately 5,761
workers would be required.
Urbanization Sheridan and  The Center of the American West at the University of
Johnson Colorado projected areas of urban sprawl anticipated by
Counties 2050. (http://'www.centerwest.org/futures/) A copy of that

map is included in the social specialist report in the project
record. It shows that the area south of Sheridan to Big Horn
and Story is expected to become increasingly subdivided in
the future. Some potential effects associated with the
projected increase in population and the associated ‘urban
sprawl’ are:

A loss of ‘open space’, an amenity prized by area
residents and a contributor to the quality of life enjoyed
locally.

An increase in land values making traditional land uses
such as ranching increasingly marginal economically

An increase in the number of conservation easements
developed by groups such as The Nature Conservancy.

A reduction in the amount of habitat available for wildlife.
This will favor species such as coyotes, skunks, and
white-tail deer that have become acclimated to human
environments.

Increased amount of wildland/urban interface. This will
affect fire suppression and increase the difficulty of pre-
suppression, fuels, treatments.

Heritage resource sites on private lands can be
destroyed.

This phenomenon is not likely to occur on the west side
counties because of the large amount of public land.
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Project/Action

Location

Description

Subdivisions
near Forest
boundary

Dayton,
Hazelton,
Onion Gulch

Existing and new subdivisions are resulting in homes near
the Forest boundary. This has recreation, access, and
wildland/urban interface effects to the National Forest
System lands, including changing the distribution and
patterns of use. The number of subdivisions near the forest
boundary is expected to increase in the future.

Highway
construction/
reconstruction

Bighorn NF

Reconstruction of a 2+ mile section of U.S. 16 west of
Buffalo was completed in 2005. The Wyoming Department
of Transportation has12 projects on their out year planning
spreadsheet. Included is the Steamboat Rock reconstruction
project, which is scheduled for NEPA in 2006. A 2+ mile of
US 16 is scheduled for reconstruction in 2005, starting near
Deerhaven Lodge and running west to the Tensleep Creek
crossing. The other projects include fence reconstruction,
slide repairs, parking lot addition, snowfence south of
Burgess Junction. The current WYDOT planned activity
summary project listing is available in the project record.

Changing
demographics
(aging
population)

4-county area
(as well as
national
phenomenon)

Particularly relevant to recreation. Use by the elderly is
likely to increase proportionately faster than other
demographic groups given the national aging phenomenon.
As tourism grows and the state and national population
ages, there is also likely to be an associated added demand
for increased recreation opportunities on the developed end
of the Recreation Opportunity Spectrum (easier access,
more amenities, etc). Demand could increase markedly for
such features as interpretive sites and campgrounds of a
higher development scale. Acceptable amounts of roaded
access for hunting another potential “demand factor.”

Yellowstone
snowmobile
decision

Yellowstone
National Park

On November 4, 2004, the National Park Service approved
a Finding of No Significant Impact (FONSI) for the
Temporary Winter Use Plans and Environmental
Assessment for Winter Use in Yellowstone and Grand Teton
National Parks and the John D. Rockefeller, Jr., Memorial
Parkway. The Final Rule implementing this decision was
published in the Federal Register on November 10, 2004.

This decision allows 720 snowmobiles per day in
Yellowstone, all commercially guided. In Grand Teton
National Park and the John D. Rockefeller, Jr., Memorial
Parkway, 140 snowmobiles would be allowed. With minor
exceptions, all snowmobiles would be required to meet NPS
best available technology (BAT) requirements. The plan will
be in effect for three winters, allowing snowmobile and
snowcoach use through the winter of 2006-2007.

The temporary winter use management plan ensures that
resources are protected, gives visitors, employees and
residents of the park’s gateway communities the information
they want and need to plan for the near term, and will help
minimize economic impacts on gateway communities.

3-6
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Project/Action

Location

Description

Preparation of this plan will also allow the NPS to complete a
long-term analysis of the environmental impacts of winter
use in the parks. The NPS expects that this long-term
analysis will culminate with a permanent decision about
winter use in the parks.

Yellowstone National Park is a premier winter recreation
destination. While any change in the Park’s snowmobiling
opportunities could potentially affect winter recreation on the
Bighorn NF, it is not likely to be dramatic because
Yellowstone National Park and the Bighorn National Forest
offer different settings. The Bighorn National Forest is
attractive because of its wide expanses of open powder;
Yellowstone National Park offers a trail-based setting. Even
so, there may be a slight increase due to displaced users.
Further information is available at:
http://www.nps.gov/yell/planvisit/winteruse/index.htm

State OHV
program

Bighorn NF

As of January 1, 2002, all unlicensed OHVs (ATVs, dirt
bikes, etc) are required to display a Wyoming OHV permit
while operating on public lands including designated system
roads on the Bighorn National Forest. Just as snowmobile
use has increased dramatically in the 1990s, OHV use will
likely continue to increase.

Potentially positive effects that could be anticipated include
additional funds from the state of Wyoming to benefit the trail
system on the Bighorn National Forest in the form of
signage, enhanced education and enforcement initiatives,
and trail construction, reconstruction, or other trail-related
improvements. For example, during the current fiscal year
(2005) the State of Wyoming is providing funding to the
Forest for OHV patrols which will provide education and
enforcement services in support of the Forest’s travel
management program.

Potential adverse effects that could be anticipated as a
result of greater information/promotion include crowding

from additional users at trailhead facilities as well as a higher
number of encounters on open roads and trails among
users.
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Project/Action Location Description

BLM activities =~ Powder River  The Buffalo Field Office Resource Management Plan (RMP)
— Buffalo Field Basin BLM was updated in 2001, and is available on the web at:

Office lands http://www.wy.blm.gov/bfo/bfoplan.htm. Excerpts are found

in the Revision project record. Among the decisions that
could result in cumulative effects for the Bighorn Revision
are:

Up to 10 MMBF of timber could be harvested over the 10
year plan period. 9 MMBF could be sawtimber, and 1
MMBF could be Products Other Than Logs. However,
they estimated that only .130 MMBF would be harvested
annually over the plan period.

About 73,000 acres of land in northern Sheridan County
is available for coal leasing.

They estimated an annual livestock grazing output of
about 110,000 AUMs.

Out of 798,848 acres of BLM administered lands in
Sheridan, Johnson, and Campbell counties, about 20,400
acres is open to vehicles off-roads if the vehicle is
operated responsibly in a manner unlikely to cause
significant undue damage. About 37,600 acres are
closed to all motorized vehicles year round, and
motorized travel is restricted to roads and routes on
about 737,000 acres.

Middle Fork of Powder River will be managed as a
Wild/Scenic River.

BLM activities
— Worland
Field Office —
Washakie
Resource
Management
Area

Primarily east
half of BLM
lands in the
Bighorn River
Basin

The Worland Field Office Washakie Resource Management
Plan (RMP) was completed in September 1988, with minor
updates in 1997 and 1999. It is available on the web at:
http://www.wy.blm.gov/wfo/plan/washrmp.htm. Excerpts
are found in the Revision project record. Among the
decisions that could result in cumulative effects for the
Bighorn Revision are:

Harvest levels were not set, but “...will be based on
treatments needed to meet management objectives.”

They estimated an annual livestock grazing output of
about 142,000 AUMs.

Out of 1.23 million acres of BLM administered lands in
Washakie, Big Horn and Hot Springs counties, about
6700 acres are closed to all motorized vehicles year
round, and motorized travel is restricted to roads and
routes on about 1.22 million acres.

Opportunities for recreational access would be
emphasized in Laddie Creek, Paint Rock Creek and
Upper Nowood River.

3-8
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Project/Action Location Description
Spanish Point Karst, Big Cedar Ridge Fossil Plant, Red
Gulch Dinosaur Track, and upper Owl Creek areas are
managed as Areas of Critical Environmental Concern
(approximately like an RNA on National Forest System
Lands).
Bureau of Wind River This EIS was issued on 12/1/04. The proposed action is for
Indian Affairs — Agency near  natural gas development of 325 new wells drilled at 325
Final EIS — Fort separate locations, plus construction of needed
Wind River Washakie, infrastructure to connect to existing transmission systems,
Gas Field Wyoming over a 20 year time frame. This project is upwind of the
Development Bighorn NF, and the EIS projected effects to the Cloud Peak
Project airshed. The complete EIS is available at the Bighorn NF

supervisor’s office. The executive summary includes the
following cumulative effects summary:

“Minor long-term nitrogen deposition impacts are predicted
to occur at Could Peak Wilderness as a result of cumulative

sources. The Wind River Project would not substantially
contribute to the Cloud Peak deposition impacts. Nitrogen
deposition impacts are predicted to be negligible for the
remaining areas of special concern. As a result of
cumulative sources impacts are predicted to occur at two
lakes located in Cloud Peak Wilderness. Moderate long-term
impacts are predicted to occur at Florence Lake, where

changes in acid neutralization capacity (ANC) are predicted
to exceed the level of acceptable change. Minor long-term
impacts are predicted to occur at Emerald Lake where
changes in ANC levels would be detectable. The
contribution of Project sources upon these cumulative
impacts would be negligible. Impacts to ANC at the
remaining lakes of special concern would be negligible.

Cumulative and Project sources would contribute to regional
visibility impacts. Moderate long term visibility impacts are
predicted to occur at Cloud Peak Wilderness as a result of
cumulative sources. However, the contribution from Project
sources to the Cloud Peak impacts would be negligible.”

BLM Activities
— Cody Field
Office

Trail relocation

and trailhead
construction

Lands west of
Bighorn
National
Forest

border.

The BLM is implementing two trail maintenance and one
trailhead construction projects on the west face of the
Bighorns on BLM-managed land abutting up to the National
Forest. They will involve the Cottonwood Creek trail and
Pete’s Canyon trail. A trailhead with camping sites will be
built at the mouth of Cottonwood Canyon. The trails will
remain nonmotorized use. Possible effects include
improved ease of public access to the northwest portion of
the Bighorn National Forest as well as the need for
placement of gates or cattle guards at the National Forest
boundary fence. This is projected to occur irregardless of
alternative.
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Project/Action Location Description
BLM Wind BLM lands In June, 2005, the BLM published the Final Programmatic
Energy throughout EIS (PEIS) on Wind Energy Development on BLM-
Development the western Administered Lands in the Western US. This PEIS includes
Programmatic  US, including  proposed amendments to all of the resource management
EIS Wyoming plans in Wyoming, including Buffalo Resource Management
Plan (RMP), Cody RMP, and Grass Creek RMP. The
proposed action, which would implement a Wind Energy
Development Program, establishes policies and best
management practices for wind energy right-of-way
authorizations. The PEIS and RMP amendments can be
found at http://windeis.anl.gov
State of State land in  Average of 700,000 MBF annually. Likely to continue at that
Wyoming — Johnson, level for foreseeable future. Silvicultural systems used,
Timber harvest Sheridan and  primarily, are:
Campbell Even aged, clearcut: lodgepole pine.
counties .
Even aged, shelterwood: ponderosa pine.
Even aged, shelterwood or uneven-aged, selection:
Douglas-fir (manage per existing age structure).
Uneven aged, selection: spruce-fir.
(from Bill Haagenson, State Forestry, 3/04)
State of State and A conservative estimate is about 500 MBF/year for the next
Wyoming — private land few years.
Timber harvest in Blgho_rn, (from Paul Morency, State Forestry, 3/04)
Washakie,
Park and
Freemont
counties
Timber harvest Crow Estimate about 2.5 MMBF per year in the foreseeable future.
Reservation
Timber harvest Northern A number of larger fire salvage sales in the recent past.
Cheyenne Estimate about 6 MMBF per year in the foreseeable future.
Reservation
Timber harvest Shoshone A number of larger bug killed salvage sales in the recent
National past. Estimate about 6 MMBF in various products per year
Forest in the foreseeable future. They have just started the plan

revision process.

Timber harvest

Private lands

There are no records of all the private timber sales, so it is
unknown how much timber harvest there will be in the
foreseeable future. The timber supply/demand study, as
updated for the FEIS, indicates that multiple sources have
indicated that the current harvest level is unsustainable, but
is expected to decline. None of the sources could quantify
the future expected outputs.
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Project/Action Location Description
Regional haze  Wyoming, In January 2004, five states announced a plan to cap sulfur
reduction Utah, dioxide emissions from major industrial sources such as coal
program Arizona, New fired power plants, smelters, and refineries. Currently, sulfur
Mexico, dioxide emissions in the five states total about 360,000 tons
Oregon per year. The cap would allow 309,000 tons to be emitted
annually by 2018. The reduction effort stems from 1977 and
1990 amendments to the Clean Air Act that required cutting
back on pollutants that impair visibility in Class | airsheds.
Non-class | airsheds are expected to benefit. Montana and
other states in the region are expected to produce their own
plans by the end of 2007.
Fuel treatment  Bighorn NF Large catastrophic fires occurring during recent drought

and adjacent
land
ownerships,
including
Bureau of
Land
Management,
Bureau of
Indian Affairs,
National Park

years have stressed the need to treat wildland fuels to re-
introduce fire into fire adapted ecosystems, to increase
public and firefighter safety, and to reduce the potential for
resource and property loss from wildland fires. The National
Fire Plan and various legislations have encouraged
treatment of wildland fuels. Recent legislation, such as the
Healthy Forests Initiative and the Healthy Forests
Restoration Act continue to increase this emphasis. Based
on need and current emphasis, both mechanical fuel
treatments and prescribed fire activities are expected to

Service, increase on all ownerships although to a higher degree on
Wyoming federal managed lands during this planning period.
state lands,
and private
lands.
Woodrock SE of Recently signed Record of Decision that includes:
Project Burgess Change summer motorized travel from off-road allowed
Junction to designated routes only.
Close campsites where impacts to riparian/ watershed
cannot be mitigated.
1800 acres of timber harvest or thinning.
Up to 2 miles of temporary road construction, to be
obliterated after use. No permanent road construction.
Complete ROD/FEIS at:
http://www.fs.fed.us/r2/bighorn/projects/projectfiles/woodrock
Bench Project  Shell Canyon  Recently signed Decision Notice that includes:

Vegetation treatment on about 1,162 acres. Salvage
logging, thinning, fuel break construction, and burning.

Six miles of temporary road construction, to be
obliterated after use. No permanent road construction.

Complete ROD/FEIS at:
http://www.fs.fed.us/r2/bighorn/projects/projectfiles/
bench/bench_webpage.pdf
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Project/Action Location Description
Clear/Crazy Clear Creek Recently signed Decision Notice that includes:
Travel Mgt. and Crazy Change summer motorized travel from off-road allowed

\é\/rzrgkan to designated routes only.

watersheds About 14 miles of ORYV trails to be added to system, most

on Bighorn already exist.

NF Decommission about 8 miles of system road, primarily in

riparian areas.
10 miles of motorized routes changed to nonmotorized.
Complete DN/FONSI and EA at:
http://www.fs.fed.us/r2/bighorn/projects/projectfiles/

Scheduled Forestwide This schedule is updated on a quarterly basis, and can be
Bighorn NF found at: http://www.fs.fed.us/r2/bighorn/projects/sopa/
planning This document summarizes the reasonably foreseeable
Activities - activities that are in some stage of planning at the present
SOPA time.
Scheduled Forestwide This schedule is updated on a quarterly basis, and can be
Custer NF found at: http://www.fs.fed.us/r1/custer/projects/index.shtmi
planning This document summarizes the reasonably foreseeable
écotgjbt:es B activities that are in some stage of planning at the present

time.

The cumulative effects discussed in the previous table are negligible and do not vary by
alternative. To ensure long-term productivity of the land, the environmental consequences
of alternatives are limited by management requirements. Many are founded in law, federal
regulations, and Forest Service policy. Environmental consequences are also limited by
forestwide standards and guidelines. The alternatives considered in detail, and their
forestwide and management area standards and guidelines, were designed to prevent
extreme environmental consequences.

The resources on the Bighorn National Forest are affected by both on-Forest and outside
influences, including loss of open space, increasing recreation demands, energy
exploration and development, forested vegetation management, and road construction.

+ Subdivision of the undeveloped, natural landscape — The loss of open space is one of
the Chief’s four threats. The social section describes the risk to subdivision, and it is
particularly high for Johnson and Sheridan counties, with large effects to wildlife
habitat, water quality, and scenery.

¢ Increased recreation use by a growing population — The population of north central
Wyoming is increasing, and people like to recreate on the Bighorn NF. Even though
the Forest has many ‘safeguards’ in place (standards, guidelines and special orders),
people still affect the environment when they recreate.
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+ Oil, gas, and coal development — This is the largest single environmental impact
occurring in north central Wyoming. It is a large contributor to the increasing
population and subdivision threats. There are also effects on air quality and water
resources.

¢ Timber sales — Timber sales on National Forest lands are, by law, sustainable and are
planned in a multiple use context. They are not land conversions to other uses such as
subdivision and agriculture, but are temporary successional stage changes that mimic,
broadly, natural successional processes. The variance in the amount of timber harvest
by alternative, compared to the activities affecting the environment in the 4-county area
is negligible.

¢ Roads — The Revised Plan is projecting no more than 2.1 miles of system road
construction, plus 4 miles of system and non-system road decommissioning. This is in
comparison to the 17,000+ miles of road anticipated in the Powder River Basin Coalbed
Methane EIS.

¢ Unconfined recreation — The revised plan restricts summer motorized use to open,
designated routes, and prioritizes campsite water quality improvements in the highest
value watersheds. The Revised Plan provides tools to manage and accommodate the
increasing recreation use demand expected.

Under any alternative considered, the Bighorn National Forest will continue to be an island
of less developed, high environmental quality land amidst an increasingly developed and
populated region. The effects upon the environment of the actions projected by the
implementation of the Revised Plan are negligible, under all alternatives, when added to
the effects occurring in the surrounding landscapes.

Relationship Between Programmatic and Site-Specific
Effects Analysis

This FEIS is a programmatic document. It discloses the assumed environmental
consequences on a Forestwide scale of 1.1 million acres. This is in contrast to analyses for
site-specific projects. The FEIS represents a programmatic action at a Forest level of
analysis but does not predict what will happen each time the standards and guidelines are
implemented. Environmental consequences for individual, site-specific projects on the
Forest are not described. The environmental effects of individual projects will depend on
the implementation of each project, the environmental conditions at each project location,
and the application of the standards and guidelines in each case.

The affected environment and environmental consequences discussions in Chapter 3 allow
a reasonable prediction of consequences for any individual location on the Forest.
However, this document does not describe every environmental process or condition.

The interdisciplinary team based FEIS environmental consequences on past experience,
monitoring, reviews by internal and external peers, and projected alternative outputs. The
effects displayed in the FEIS use the best available science, but must be recognized as
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projections at a very coarse scale. Even if the absolute value of projected effects are high
or low, the relative value between alternatives should be accurate because consistent,
scientifically based, anlaysis techniques were utilized, allowing for a reasoned and
rationale choice between alternatives.

Budget Levels

A forest plan provides broad direction but does not authorize specific actions.
Authorization of specific actions is made through site-specific project analyses. As a
result, the FEIS is an estimate of effects that may or may not occur. One of the primary
reasons for this uncertainty is future budget levels. Outputs and effects estimated in the
FEIS are assumed to be acheivable under current and anticipated future budget levels. The
future budget level estimate used for this FEIS is the current budget adjusted for inflation.
Timber program outputs are displayed in terms of Allowable Sale Quantity (ASQ), which
is not budget constrained and also in terms of Total Sale Program Quantity (TSPQ), which
is budget constrained.

Implementation of the 1985 Plan showed that plan outcomes and desires do not affect
budget levels; whereas national initiatives, such as the National Fire Plan, have a much
greater impact on the Forest budget. Since future national initiatives are unpredictable, we
are estimating future outputs and effects were estimated assuming current budget levels.

Incomplete and Unavailable Information

The Council on Environmental Quality established implementing regulations for the
National Environmental Policy Act (NEPA, 1969). These provisions under 40 CFR
1505.22 require the identification of relevant information that may be incomplete or
unavailable for an evaluation of reasonable foreseeable significant adverse effects. If
information is essential to a reasoned choice among alternatives, it must be included or
addressed in an EIS.

The alternatives and their effects were evaluated using the best available scientific
information. New information, further consultation with the scientific community, and
more accurate data collected since the publication of the Draft EIS helped modify and
refine the Final EIS. The public review and subsequent comment period provided new
information and insights that were used to help improve the estimated effects shown in the
FEIS. Though new information is always welcome, and better information will be
incorporated into project level implementation, none of the incomplete or unavailable
information was essential to a reasoned choice among the alternatives. Additional
information, data collection, and interpretation can refine our understanding of the
ecological, social, and economic relationships on the Forest; however, new information is
unlikely to significantly change our basic understanding of the relationships and concepts
that are the basis of our effects evaluation. As the plan is implemented, monitoring and
evaluation will also help bridge gaps in our knowledge base and improve management of
the Forest. Monitoring and evaluation let us assess the effectiveness and validity of forest
plan direction and assumptions and modify our management approach accordingly.
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Knowledge and information are always incomplete, particularly with infinitely complex
ecosystems considered at various scales. Jack Ward Thomas, former Chief of the Forest
Service, commented that ecosystem management is not only bigger than we think but
“bigger than we can think.” Ecology and management of complex systems are still
developing disciplines; however, fundamental ecological relationships and interactions are
well established in existing science. Using existing science, available data and
information, and monitoring, evaluation, and adaptive management, forest plan
implementation can proceed despite incomplete or unavailable information.
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Physical Elements

Air Quality

Introduction

Air pollution has the potential to impact a variety of resources on the Bighorn National
Forest including visibility, water, soils, and sensitive species of flora and fauna. The
Forest Service is involved in the protection of air quality through a number of laws and
regulations. Air quality on the Forest is good and typically meets national and state air
quality standards, except in the case of large wildfires, where air quality standards may be
temporarily and locally exceeded. The only designated Wilderness within the Bighorn
National Forest is Cloud Peak, a Class II air quality area. No portion of the Forest is
currently in a non-attainment area; however, the Sheridan, Wyoming area has been
designated as a federal non-attainment area (PM;o— moderate), where applicable standards
have been violated in the past.

Management actions on the Forest have not caused clean air standards to be exceeded,
except in extreme cases of wildland fire. Forest management activities and other uses have
the greatest potential to directly affect particulate levels through the amount of dust
generated from road use and construction, and smoke produced from wildland and
prescribed fires. Localized impacts from prescribed fire use are typically short-term and
will be mitigated accordingly in coordination with the Wyoming Department of
Environmental Quality/Air Quality Division (WYDEQ/AQD), in order to ensure that air
quality standards are not exceeded. By applying state, federal, and local regulations, the
Forest will be able to protect the local environment of the Bighorn National Forest from
unacceptable air pollution impacts.

Legal and Administrative Framework

The Federal Clean Air Act, amended 1977 and 1990 — this act designates wilderness over
5,000 acres and in existence as of August 7, 1977 (including later expansions) as Class I areas.
Section 169(A) of the act requires “the prevention of any future and the remedying of any
existing impairment of visibility in mandatory Class I areas ...” Within Class I areas, the act
protects air-quality-related values (AQRVs) from adverse impacts due to air pollution. AQRVs
are features or properties than can be changed by human-caused air pollution: plants; animals;
water; visibility; odor; and cultural, archaeological, and paleontological resources. Under the
Clean Air Act, the Forest Service is required to comply with all federal, state, and local air
quality regulations and to ensure that all management actions conform to the State
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Implementation Plan (SIP). To comply with recently developed regulations under the Clean
Air Act, the Forest Service must evaluate all management activities to ensure they will not:

¢ Cause or contribute to any violations of ambient air quality standards.
* Increase the frequency of existing violations.
+ Impede a state’s progress in meeting their air quality goals.

The Clean Air Act, Section 169 (A), required the federal Environmental Protection Agency
(EPA) to produce regulations to ensure reasonable progress toward meeting the national
visibility goal for Class I areas where EPA determined that visibility was an important value.
Section 109 gave the EPA the authority to establish national ambient air quality standards. The
Wyoming Department of Environmental Quality is the state regulatory agency responsible for
air quality and is primarily responsible for enforcing EPA’s air quality standards

The Wilderness Act of 1964 — this act, and the Code of Federal Regulations (CFR) developed
to implement it, give the Forest Service the responsibility and direction to manage designated
wilderness areas to preserve, protect, and restore, as necessary, natural wilderness condition.

The EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires provides
guidance on mitigating air pollution impacts caused by wildland and prescribed fires while
recognizing the current role of fire in wildland management.

The Wyoming Air Quality Standards and Regulations (WAQS&R) — Standards and
regulations are promulgated by the Wyoming Environmental Quality Council, in accordance
with the Environmental Quality Act. These standards and regulations are occasionally revised
by the Wyoming Department of Environmental Quality, Air Quality Division, to implement
mandated federal environmental programs in a manner that best meets the needs of the state of
Wyoming. Wyoming recently adopted new smoke management regulations (in Chapter 10 of
the WAQS&R) which have a large affect on Forest management activities.

Resource Protection Measures

The Forest Service is responsible for protecting the Cloud Peak Class I area ARQVs from
adverse effects due to air pollution. This responsibility is carried out through the Prevention of
Significant Deterioration (PSD) permit process and includes:

¢ Identifying sensitive receptors, if any, for each AQRV.

¢ Determining the potential effects, if any, on sensitive receptors from a potential new air
pollution source.

+ Determining if a potential effect is adverse.

The Forest Service will review and comment on any PSD applications for sources that may
have a potential impact on Forest Service lands following the Federal Land Managers Air
Quality Related Values (FLAG) policy and other applicable agency policies. The Forest
Service will conduct monitoring for AQRVs and to comply with federal Clean Air Act
regulations, the Forest Service will evaluate activities on National Forest System land that might
impact an airshed and will mitigate emissions where necessary.
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Smoke from prescribed fires will be managed by burning on days when air quality degradation
can be minimized. How well the smoke will disperse is a key consideration in prescribed
burning decisions. Coordination with the WYDEQ/AQD will help to ensure that prescribed
fires do not violate the applicable standards for particulate matter.

On Forest Service projects, road dust will be evaluated if it there is an air quality concern.
Mitigation measures could include a change in the type of road surface, season of use, daily
time/use restrictions, road closures, use of dust abatement products or practices such as road
watering, and management for lower speeds on gravel and native surfaced roads.

AFFECTED ENVIRONMENT

Regional

A review of the 1996 actual emissions from counties within 100 km of the Bighorn National
Forest showed the following contributors of air pollutants: sulphur dioxide, nitrous oxide, and
volatile organic compounds. The largest contribution of SO, emissions is from oil and gas
production/distribution, followed in order of contribution by electric services, petroleum
refining, and chemical production. The largest source of NOyx emissions is from oil and gas
production/distribution, followed by electric services. The largest contribution of volatile
organic compound emissions is from oil and gas production/distribution, followed by petroleum
refining, then electrical services and the greatest contribution of particulate matter is from coal
and lignite mining.

Other than statewide information, there are no data on emission or source category trends near
the Bighorn National Forest. However, air quality near the Forest is being measured as part of
an analysis of potential impacts from oil and gas development in the surrounding region.

Forestwide

Air quality conditions in rural areas surrounding the forest are generally very good, as indicated
by limited air pollution emission sources (few industrial facilities and residential emissions in
relatively small communities and isolated ranches) and good atmospheric dispersion conditions,
resulting in relatively low air pollutant concentrations. Occasional high concentrations of CO
and particulate matter may occur in more urbanized areas with automobiles and home fireplaces
(for example Buffalo and Sheridan) and around industrial facilities, especially in the stable
atmospheric conditions common during winter.

Emissions from fire, including prescribed fire, wildfire, and recreational campfires, are a
contributor to air pollution on the Forest during the spring, summer, and fall. During periods of
drought and/or wind events, fires have historically grown quite large and can affect local air
quality for several weeks. Slash disposal from timber harvest activities has generally been done
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by pushing the logging residue into piles and burning them when the fire hazard on the Forest is
low.

Approximately 2,500 acres on the Forest are burned annually, using prescribed fires. This is a
relatively small prescribed fire program compared to other western Forests. Prescribed fires are
an intermittent source of particulates that can cause short-term visibility problems and
temporary changes in ambient air quality. Annual smoke permits are obtained from the
WYDEQ/AQD, based on estimated emissions from prescribed burn plans. The Division is
notified prior to, and must give approval for, any prescribed burning activities that are
conducted.

Road dust from vehicle traffic on the 1,445 miles of unpaved Forest roads (Maintenance levels
1-3) also adds particulates to the air. In general, these emissions have only caused air quality
concerns in localized areas. During dry periods of the year, traffic on some roads can generate
localized road dust, which is generally viewed as a traffic hazard and a social issue.

The only wilderness in the Bighorn National Forest is Cloud Peak, a Class II air quality area.
The Forest developed an air quality monitoring plan for the Wilderness in 1992. The plan
includes monitoring objectives, resource susceptibility and current status, monitoring protocols,
and a section on how to use the monitoring data. The Forest is currently monitoring lake water
chemistry and visibility. The WYDEQ/AQD operates a visibility monitoring station located
about 14 miles west of Buffalo, Wyoming. These monitoring programs provide the
necessary data used in local, regional, and state-wide air quality assessments and are
crucial to understanding current conditions, trends, and potential impacts of proposed
development on air quality and air quality related values.

Visibility and lake chemistry data have been collected on the Forest, and ozone and deposition
data have been collected at nearby sites. The following table lists the air quality data that have
been collected on the Forest.

Table 3-2. Air quality monitoring on the Bighorn National Forest.

Data Source Parameter Dates
Forest Service Lake chemistry (long-term) 1994-Present
Forest Service Lake chemistry 1992-1993
Forest Service Visibility (camera only) 1995-2001
State of Wyoming Visibility monitoring 2001-Present

Photographic data have been collected on the Forest since 1995. Photographs were evaluated
from data collected in the summer, to provide a rough estimate of the standard visual range
(SVR). SVR is inversely related to light extinction and can be interpreted as the farthest
distance a large, black feature can be seen under prevalent atmospheric conditions. The
theoretical maximum SVR is 391 km. Photographs suggest that the best visibility obtainable in
the Bighorn National Forest, is 327 km, making visibility some of the best in the lower 48
states.
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The Wyoming Game and Fish Department conducted periodic lake chemistry sampling in and
near the Forest between 1984 and 1991. The Forest conducted synoptic sampling of 35 lakes in
the Cloud Peak Wilderness in 1992 and 1993. These surveys identified a number of lakes in the
wilderness with acid neutralizing capacity (ANC) below 100 micro equivalents per liter (peqg/1),
indicating that lakes on the Forest are sensitive to acid deposition. In fact, many of the lakes are
extremely sensitive, with an ANC below 25 peg/l. The Cloud Peak Wilderness had a higher
percentage of sampled lakes with acid sensitivity than the Collegiate Peaks, Eagles Nest, Mount
Evans, Weminuche, or San Juan Wilderness Areas in Colorado.

Two lakes in the wilderness, Emerald and Florence, have been selected for long-term
monitoring. While monitoring has not been conducted long enough to detect trends in air
quality, data collected from 1994 through 1997 have consistently shown that these two lakes are
acid-sensitive, having a low buffering capacity. Data have not been collected for other air
quality related values,' except that a list of plant species with known sensitivity to air pollution
has been developed for the Cloud Peak Wilderness (USDA 1992).

Particulate matter pollution consists of very small liquid and solid particles floating in the air.
Particles small enough to be inhaled into the deepest parts of the lung pose the greatest public
health hazard. These particles are less than 10 microns in diameter and are known as PM;y. The
City of Sheridan is in non-attainment for the PM standard under the National Ambient Air
Quality Standards (NAAQS). Under the ‘conformity’ section of the Clean Air Act, federal
agencies such as the USDA Forest Service are prohibited from conducting or approving
activities that could impede the clean-up of these areas. Consequently, Forest Service activities,
such as prescribed fire, that produce pollutants in or near Sheridan may be subject to special
restrictions, documentation requirements, and or mitigation.

Ozone data have not been collected on the Bighorn National Forest. However, Yellowstone
National Park data are likely to be representative of conditions on the Forest. The Yellowstone
National Park values for these statistics are far below those believed to result in foliar injury or
growth effects in vegetation. In conclusion, ozone concentrations at Yellowstone, and probably
at the Bighorn National Forest, are not currently high enough to affect human health or
vegetation. It is not likely that ozone concentrations will increase significantly in the future
(USDA, 1999).

ENVIRONMENTAL CONSEQUENCES

General Effects

Management activities are not expected to change existing air quality, or violate air quality
standards and visibility goals on the Bighorn National Forest under Alternative D-FEIS.

U Air quality related values (AQRVs) include flora, fauna, soil, water, cultural resources, odor, and visibility.
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Temporary reductions in visibility and increases of fine particulate matter may occur
downwind from sizeable wildland or prescribed fires. Long-term air quality impacts to the
Forest would likely come from upwind regional sources, such as fossil-fuel burning power
plants, oil and gas extraction activities, large wildland fires ocurring locally or regionally,
and adjacent urban areas, such as Sheridan and Buftfalo.

Direct and Indirect Effects

Forest management activities that can directly affect air resources include prescribed fires, use
of vehicles, developed recreation, mining, and oil and gas development. Indirect impacts to air
quality can result from site specific management decisions: for example, issuance of a special
use permit to expand a ski resort, resulting in increased vehicle emissions from additional
people driving to the ski area to work or recreate.

Effects from Travel Management: Air quality impacts from Forest roads and trails are
associated with vehicle emissions and dust from traffic on unpaved roads. These effects
typically are localized and temporary, and their extent depends on the amount of traffic and road
condition. Dust production from unpaved roads increases with dryness as well as vehicle
weight and speed.

Roads and trails on the Forest are typically unpaved, used for both recreational purposes, such
as off-highway vehicle (OHV) and four-wheel-drive full size vehicle and resource management
activities, such as timber harvesting, grazing, mining, or administrative purposes. All
alternatives being considered, including Alternative D-FEIS, propose to decommission or close
approximately four miles of system or non-system roads annually. The six alternatives also
allow for the reconstruction of existing roads and some limited new road construction which
consequently has the potential to affect short term air quality in localized areas.

Effects from Recreation: Motorized recreation occurs year-round. Summer use includes off-
highway, two-wheel, and four-wheel drive vehicles. Travel on unpaved surfaces by these
vehicles can stir up dust. To date, these localized impacts have not been known to adversely
affect air quality in sensitive areas, such as important scenic vistas, campgrounds, visitor
centers, or other heavily used areas. An increase in overall visitor use is expected under all
alternatives, resulting in an increased use of Forest system roads. As a consequence, impacts
from particulates produced from the increased use of unpaved roads may need to be addressed.

Winter motorized recreation is predominantly limited to snowmobiles. Emissions from these
vehicles include carbon monoxide, oxides of nitrogen, and particulate matter. Most of the
effects of winter motorized recreation are localized and temporary. Conflicts arise when this
recreation use occurs alongside areas with nonmotorized recreation pursuits, where clean air is
desirable. With changes in allocations to Management Areas, snowmobile use is expected to be
displaced elsewhere on the Forest rather than affecting a decrease in the amount of overall use.
The number of snowmobiles on the Forest is also expected to increase, regardless of actions
proposed under any of the alternatives. As a consequence of the increased use of snowmobiles,
impacts from particulates produced from the increased winter motorized use may need to be
addressed in the future.
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Effects from Fire and Fuels Management: Both wildfires and prescribed fires generate
smoke and particulates that can temporarily degrade visibility and ambient air quality conditions
in downwind sensitive areas. Those alternatives with the most fuel treatment acres proposed are
Alternatives B and D-FEIS, while Alternative C proposes the least (see the Fire and Fuels
section of this chapter). Alternatives with more management area allocations that emphasize
natural processes, such as Alternative C, have the highest potential for, and the most acreage
potentially impacted by wildfire.

The Wyoming Department of Environmental Quality/Air Quality Division (WYDEQ/AQD)
requires the Forest to model the emissions from each prescribed burn or management-ignited
fire and demonstrate that they will not violate ambient particulate standards. Computer
modeling is used to evaluate particulate matter (PM) emissions less than 10 and 2.5 microns in
size (PM10 and PM2.5) from fire and their effects on air quality. The Simple Approach Smoke
Estimation Model (SASEM) is currently the required model; the results are submitted to the
WYDEQ/AQD before a burn permit is issued. SASEM can estimate the number of acres that
could be burned at one time without exceeding the NAAQS. The Forest Service must conduct
its management-ignited fires according to the conditions outlined in burn plans submitted and
approved by the WYDEQ/AQD. In addition, the Forest Service must coordinate its planned
burns with local health agencies. Prescribed burns that have the potential for significant smoke
impacts must have a plan that addresses nighttime smoke impacts. Also required is
coordination with the National Weather Service to mitigate these impacts. Although
management-ignited fires may increase emissions in the short term, these burns could help to
decrease the emissions from catastrophic wildfires by reducing the fuel loading over the long
term.

Effects from Oil and Gas Development: Air quality is affected by oil and gas development
activities that include road and drill pad construction, development-related vehicle traffic, well
drilling, well testing, and gas compression. Air pollutants of concern include particulate matter
from dust during well site construction and from vehicle traffic on unpaved roads, carbon
monoxide and nitrogen oxides from gasoline and diesel engines (e.g., vehicles and stationary
engines such as generators), and hydrocarbons released during natural gas extraction. Emissions
from pipeline compressor engines include nitrogen oxides, carbon monoxide, formaldehyde,
and volatile organic compounds (VOCs). Emissions from glycol dehydrators include nitrogen
oxides, carbon monoxide, VOCs, and hazardous air pollutants (HAPs). However, because most
of the Forest has limited potential for oil and gas resources, with only one exploratory well
drilled approximately thirty years ago, it is estimated that there will be no oil and gas
development on the Forest during this planning period.

Cumulative Effects

Impacts to air quality can come from both on-Forest and off-Forest activities and are
considered here as ocurring over the life of the Revised Plan. The scale for considering
cumulative effects includes upwind sources of particulates and may be several hundred
miles wide. Most cumulative effects are expected from within Wyoming and neighboring
upwind states such as Utah, Idaho, and Montana. The cumulative effects table at the
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beginning of this chapter includes the list of past, present, and reasonably foreseeable
future activities that were considered with regard to cumulative effects to air quality.
Generally, long-term air quality impacts to the Forest will likely come from regional oil
and gas extraction activities, fossil fuel burning activities at regional power plants, and
from adjacent communities as populations increase. Emissions can come from both
mobile and stationary sources. Mobile source contributors include vehicle exhaust, dust
from construction activities, and dust from increasing road traffic. Stationary source
contributors off-Forest include industrial and commercial operations and power plants
upwind from the Forest.

Minor road construction would occur under any alternative. The cumulative disturbance
from road construction, reconstruction, and maintenance from upwind sources varies little
among alternatives. Recreation use of Forest roads under all alternatives is expected to
increase in response to an increasing population. Overall, air quality impacts generated by
recreational use of roads would vary little among alternatives. As growth continues,
pollution generated by vehicles will increase. Forest road construction, reconstruction,
maintenance, and use under all alternatives will contribute only a small amount of the
road-related air pollution in the region. The cumulative road-related impacts from upwind
sources vary little among the alternatives.

Very small mineral operations occur on the Forest. Where they do occur, the impacts on
air quality are negligible. The cumulative impacts of these operations would not differ
between alternatives. Mineral operations that could potentially affect air quality on the
Forest are oil and gas development operations in the surrounding region.

Smoke from wildland and prescribed fires can adversely affect air quality. The Bureau of
Land Management and the state of Wyoming manage lands in counties surrounding the
Forest. Smoke from prescribed burning operations on these lands could individually, or in
combination with other fires, affect air quality on the Forest and in surrounding
communities. The Forest would continue to work with the WYDEQ/AQD for
coordination and approval of prescribed fires to help ensure that the cumulative impact of
these burns do not unacceptably impact air quality. Wildfires will continue to cause
temporary deviations from air quality standards under Alternative D-FEIS.

With Alternative D-FEIS, cumulative impacts on air quality from Forest management
activities would be small, and in general, temporary and localized. All areas of the
Bighorn National Forest currently meet state and federal air quality standards and show no
degradation to visibility or other air-quality-related values. Compliance with local, state,
and federal air quality regulations will ensure that future forest management activities
under any of the alternatives will continue to protect air resources on the Forest and not
contribute to air quality degradation off of the Forest to downwind areas. The state of
Wyoming has the regulatory authority for controlling emissions including those emissions
with potential to adversely impact Forest resources.
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There may be some effects to Bighorn National Forest air quality due to the Wind River
Gas Field Development project on the Wind River Reservation. The effects of drilling 325
wells, and associated infrastructure development is summarized from the 12/2004 EIS:

“Minor long-term nitrogen deposition impacts are predicted to occur at Could Peak
Wilderness as a result of cumulative sources. The Wind River Project would not
substantially contribute to the Cloud Peak deposition impacts. Nitrogen deposition
impacts are predicted to be negligible for the remaining areas of special concern. As a
result of cumulative sources impacts are predicted to occur at two lakes located in
Cloud Peak Wilderness. Moderate long-term impacts are predicted to occur at Florence
Lake, where changes in acid neutralization capacity (ANC) are predicted to exceed the
level of acceptable change. Minor long-term impacts are predicted to occur at Emerald
Lake where changes in ANC levels would be detectable. The contribution of Project
sources upon these cumulative impacts would be negligible. Impacts to ANC at the
remaining lakes of special concern would be negligible.

Cumulative and Project sources would contribute to regional visibility impacts.
Moderate long term visibility impacts are predicted to occur at Cloud Peak Wilderness
as a result of cumulative sources. However, the contribution from Project sources to the

Cloud Peak impacts would be negligible.”

Water monitoring is being conducted at Florence and Emerald Lakes to provide an early
warning alert if effects do occur from the Wind River drilling operations.

One item listed in the cumulative effects summary table in the beginning of Chapter 3 is
the regional haze reduction program, which will result in long-term air quality benefits.

Table 3-3. Summary of cumulative effects, by alternative, upon air resource.

Effects variable

Less Impact< Relative Impact > More Impact
to air resources

Travel Management C D-FEIS B D-DEIS A E
(Miles of road construction)

Recreation D-FEIS, D-DEIS, B, C Aand E
(Total number of visits)

Fire and Fuels C A E D-DEIS D-FEIS B

(Acres ignited by FS)

Oil and Gas
(No O/G activity projected on Forest)

No difference between alternatives since there is no
direct or indirect effects on Bighorn National Forest.
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Aquatic, Riparian, and
Fisheries Resources

Introduction

There are a variety of aquatic and riparian ecosystems on the Bighorn National Forest: streams,
rivers, ponds, reservoirs, wetlands, and riparian areas (Winters et al. 2004). These ecosystems
support complex communities of vertebrate and invertebrate aquatic animals and an assortment
of riparian and aquatic plants. Complex, species-rich communities of phytoplankton,
zooplankton, macroinvertebrates, and fish can be found in many of these habitats.

Historically, people have used aquatic ecosystems for many purposes. Common uses of aquatic
ecosystems include water development facilities for agricultural and municipal uses and water-
dependent recreational uses. Human demand for water resources is increasing, and meeting
these demands will be challenging for Forest resource managers in the future.

Forest management activities can affect the physical, chemical, and biological characteristics
and functions of aquatic ecosystems. The challenge to resource managers is to implement
multiple-use activities while conserving, protecting, and restoring aquatic biodiversity,
watershed/stream health, and riparian/wetland conditions.

Legal and Administrative Framework

The Federal Water Pollution Control Act (Clean Water Act) was enacted to restore and
maintain the chemical, biological, and physical integrity of the nation’s waters. The
Endangered Species Act requires federal agencies to conserve threatened and endangered
species. These acts, along with other land use laws, executive orders, and policies guide
management of aquatic resources on NFS lands. Other laws pertinent to watershed management
of NFS lands can be found in Forest Service Manual (FSM) 2501.1.

The Organic Administration Act of 1897 recognized watersheds as systems to be managed
with care to sustain their hydrologic function and secure favorable conditions of water flow.

The Federal Water Pollution Control Act, as amended, intends to restore and maintain the
chemical, physical, and biological integrity of the Nation’s waters. There are five required
elements:

¢ Compliance with state and other federal pollution control rules.
+ No degradation of instream water quality needed to support designated uses.

¢ Control of nonpoint source water pollution through conservation or Best Management
Practices (BMPs).

¢ Federal agency leadership in controlling nonpoint sources pollution from managed
lands.

+ Rigorous criteria for controlling discharge of pollutants into the Nation’s waters.
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The Sustained Yield Forest Management Act of 1944 and the Multiple Use Sustained Yield
Act of 1960 allow for the production of multiple quality goods and resources at sustained levels
over time, including maintenance of water supplies.

The Forest and Rangeland Renewable Resources Planning Act of 1974, as amended,
requires an assessment of present and potential productivity of the land. This act contains many
references to suitability and capability of specific land areas, to maintenance of land
productivity, and the need to protect and, where appropriate, improve the quality of soil and
water resources. The act specifies that substantial and permanent impairment of productivity
must be avoided and has far-reaching implications for watershed management on National
Forests.

The National Forest Management Act of 1976 prevents watershed condition from being
irreversibly damaged and protects streams and wetlands from detrimental impacts. Land
productivity must be preserved. Fish habitat must support a minimum number of reproductive
individuals and be well distributed to allow interaction between populations.

The Endangered Species Act of 1973 requires federal agencies to conserve threatened and
endangered species and their ecosystems.

The Safe Drinking Water Act Amendments of 1996 provides states with more resources and
authority to enact the Safe Drinking Water Act of 1977. This amendment directs the State to
identify source areas for public water supplies that serve at least 25 people or 15 connections at
least 60 days a year. The Wyoming Department of Environmental Quality is responsible for
regulatory enforcement of this law.

Executive Orders

Executive Order 11988 directs federal agencies to provide leadership and take action on
federal lands to avoid, to the extent possible, the long and short-term adverse impacts associated
with the occupancy and modification of floodplains. Agencies are required to avoid the direct
or indirect support of development on floodplains whenever there are reasonable alternatives
and evaluate the potential effects of any proposed action on floodplains.

Executive Order 11990, as amended, requires federal agencies exercising statutory authority
and leadership over federal lands to avoid to the extent possible, the long- and short-term
adverse impacts associated with the destruction or modification of wetlands. Where practicable,
direct or indirect support of new construction in wetlands must be avoided. Federal agencies
are required to preserve and enhance the natural and beneficial values of wetlands.
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Regulations and Policies

Regulations and policies have been passed in support of these laws and require the following:

*

Protection of surface resources and productivity from all natural resource management
activities (36 CFR 219).

+ Limitations on land management activities to protect watershed condition. Forest
Service Manual (FSM) 2500 and Forest Service Handbook (FSH) 2500 state policy and
direction regarding watershed management.

+ Watershed analysis as part of all planning activities (36 CFR 219, FSM 2500).

Resource Protection Measures

Region 2 of the Forest Service has developed a Watershed Conservation Practices Handbook
(WCPH) (FSH 2509.25), which provides direction for resource managers within the context of
existing laws, regulations, and policies. The WCPH lists standards and design criteria designed
to protect, maintain, and enhance the integrity of soil and aquatic ecosystems. Standards and
design criteria are referenced under a guideline in the Revised Plan. According to the
Handbook, streams and watersheds that exhibit the following three conditions are at “potential”
and in a dynamic equilibrium:

*

Integrity of streamflow — expressed as minimum flood runoff and maximum base
flows. Healthy watersheds have high rates of infiltration and minimum surface runoft.
Most precipitation soaks into the soil, which reduces flooding, recharges groundwater,
maintains riparian and wetland areas, and regulates streamflow.

Integrity of the fluvial system — expressed as stable stream networks and channels and
a balance between runoff and sediment yield. In healthy watersheds, the stream
network is not expanding through gully erosion; streams are not aggrading or
degrading; channel capacity is maintained over time, and streambanks are well
vegetated.

Integrity of water quality and aquatic habitat —good stream health supports
productive, diverse, and stable populations of aquatic life and displays a natural range of
habitat features (pool depth, substrate composition, and sequences of pools and riffles)
for aquatic organisms.

The Aquatic, Riparian, and Wetland Ecosystem Assessment produced by Winters and others
(2004), has also identified specific watersheds with unique aquatic ecological qualities. The
Assessment classifies small watersheds into distinct groups differing in aquatic resource
productivity, abundance, and response to disturbance. This concept provides a stratification of
these resources within the Forest landscape. In conjunction with the watershed assessment,
current and existing human influences on the landscape were also analyzed. A synthesis of the

watershed characteristics and human influences assessed the sensitivity, importance, and
management risks associated with aquatic and riparian resources. This analysis will be
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invaluable for identification of priority areas for restoration, monitoring, and provide a context
for future management direction (Winters et al. 2004).

A Non-point Source Management Strategy is also included in the WCPH (FSH 2509.25
Chapter 20). The strategy addresses how the Forest will apply the Handbook, monitor its
implementation and effectiveness, and adjust land management activities, as needed, to meet
state water quality standards. The WCPH was written to protect aquatic resources and to
address the potential and actual effects of land management activities such as livestock
management, timber harvest, water developments, engineering, and recreation on aquatic
resources. When the applicable measures are effectively implemented, adverse effects to
aquatic resources will be minimized or eliminated.

Implementation and effectiveness monitoring of BMPs are typically carried out as an
administrative review and do not involve quantitative water quality measurements (MacDonald
etal. 1991). Implementation and effectiveness monitoring of BMPs, the practices outlined in
the WCPH and Forest Plan standards and guidelines can be carried out by a variety of
personnel, including timber sale administrators, contract officer representatives, resource
specialists, and line officers. Documentation of this monitoring might include field notes,
memos, contract daily diaries, or the annual Forest monitoring report. Systematic monitoring
and adjustment of land management activities to protect soil and aquatic resources will ensure
the highest possible level of BMP implementation and effectiveness.

AFFECTED ENVIRONMENT

This section gives a brief overview of Forest surface water, groundwater, water developments,
riparian areas, and aquatic biota. Natural disturbances and human influences that affect aquatic
resources are also discussed. The physical, chemical, and biological integrity of Forest aquatic
systems are assessed and key risks are identified. See Winters et al. (2004) for a detailed
assessment and analysis of aquatic, riparian, and wetland ecosystems on the Forest.

Surface Water

There are approximately 1,400 miles of perennial streams in public lands within the Bighorn
National Forest. Water originating on the Forest contributes to flow to the Upper Missouri
River basin. The east side of the Forest is in the Powder River and Tongue River drainages,
whereas the west side of the Forest is in the Bighorn River drainage. There are also hundreds of
lakes, reservoirs, and ponds distributed across the Forest.

The Wyoming Department of Environmental Quality (WYDEQ) identifies streams which do
not meet designated beneficial uses, because of water quality impairment and impaired stream
segments are described in the 305(b) Water Quality Assessment Report and 303(d) List. Within
the Forest boundary, there are currently two streams on the Forest, which have been identified
as impaired as they are not supporting contact recreation use, due to high levels of the indicator
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bacteria, E. coli. The two stream segments, Granite Creek, from its confluence with Shell
Creek, upstream approximately four miles, and the North Tongue River, from confluence with
Bull Creek, upstream an undetermined distance, are described in the 2004 305(b) Water Quality
Assessment Report and 303(d) List (WYDEQ 2004). Hunter Creek was listed as threatened on
the 2002 303(d) List, for excessive sediment, but has since been removed, as a result of road
relocation efforts in 2003.

Surface water from the Forest is used on and off-Forest, both consumptively and non-
consumptively. Non-consumptive uses include recreation, wildlife, fisheries, channel
maintenance, and the aesthetic and spiritual quality of the resource. Consumptive uses meet
Forest Service administrative needs (campgrounds, firefighting, administrative sites), permitted
activities on the Forest (stock watering facilities, summer home wells, snowmaking at ski
areas), and off-Forest activities (irrigation, municipal water supplies) with permitted water
diversion, transmission, and storage facilities on the Forest.

Groundwater

The majority of the Forest is underlain by Precambrian aquifers. Precambrian rocks are not a
major aquifer; therefore, groundwater storage across most of the Forest is localized and limited.
Development of groundwater resources on the Forest tends to only occur in shallow alluvial
aquifers.

Groundwater quality information for the Forest is limited, although there is extensive off-Forest
data available for the more extensive aquifers. Campground wells on the Forest have been
tested for baseline water quality. Results of those tests indicate that primary drinking water
standards (e.g., iron) are occasionally exceeded. Past management on the Forest has not had
any significant adverse effects on groundwater.

With the limited supply and lack of development opportunities, beneficial use of Forest
groundwater is low. Consumption is limited to stock-water facilities, spring developments,
special-use permits, and Forest Service campgrounds and administrative sites with domestic
wells. Off-Forest, groundwater is used extensively for pump irrigation and drinking water
wells.

Water Developments

Development and use of Forest water resources can affect water quality and quantity.
Reservoirs and other structures used to store or divert water, are abundant off the Forest;
however there are relatively few diversions within the Forest boundary. This is due to the lack
of agricultural and municipal development within the Forest boundary, as well as the physical
difficulty and expense of transporting water to private lands that are off of the Forest. A total of
27 diversions are located within the Bighorn National Forest boundary (Winters et al. 2004).
There are at least 10 reservoirs on the Forest that are used for agricultural and municipal
purposes, with flows being carried down existing streams with a few connecting diversions.

Springs and associated wetlands are typically developed for administrative purposes and
recreational residences. Development directly impacts these areas by altering the natural
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system including hydrologic regime, soil condition, and plant associations. Developed springs
often lose their unique hydrologic characteristics, and may be transformed to upland habitat in
extreme situations (Winters et al. 2004).

The majority of water development on the Forest is associated with agricultural and municipal
uses beyond the Forest boundary. Agricultural uses include stock watering and irrigation.
Stock watering facilities are common on the Forest and are usually small wells or spring
developments. Irrigation water diversions tend to be simple headgate designs and open, earthen
canals to transmit water for use off-Forest. Agricultural water uses tend to divert water only
during the summer months. Municipal water diversions take place year-long and tend to be
sophisticated, with multiple diversion structures feeding into larger and larger canals and
pipelines and typically include use of reservoirs to store the water.

Municipal Watersheds

A legal requirement listed under 36 CFR 251.9 states that “The Forest Service shall
manage National Forest watersheds that supply municipal water under multiple use
prescriptions in Forest Plans.” Although the WYDEQ does not officially designate
municipal watersheds for for domestic use, they do designate Class 2AB waters. Class
2AB waters are those which have sufficient water quality and quantity to support drinking
water supplies and those waters are specifically protected for that purpose. Watershed
protection is provided for municipal supply watershed through adoption of the the WCPH
standards and guidelines during project level implementation. 36 CFR 251.9(a) also
provides additional direction, that in order for a municipal water supply to receive
additional protection measures, a “municipality must apply to the Forest Service for
consideration of these needs.”

Five cities located at the base of the mountains rely on surface water that originates on
National Forest lands. The following watersheds have been identified by the state and the
Environmental Protection Agency as being suitable for drinking water, serving community
water systems.

Table 3-4. Watersheds serving municipal water systems.

Watershed Name State of Wyoming Surface Municipality/Facility Served by
Water Classification Forest Watershed
Sheridan, WY
Goose Creek Class 2AB VA Medical Center
. Dayton, WY
Tongue River Class 1 Ranchester, WY
Clear Creek Class 2A Buffalo, WY
Greybull, WY
Shell Creek Class 2AB Shell, WY
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Riparian/Wetlands

Riparian areas are places where water-dependent vegetation lives and grows on the banks of
stream, lakes, and rivers and includes the watercourses themselves. Wetlands, such as swamps,
bogs, marshes, and wet meadows, are areas that are frequently saturated or inundated by surface
water or groundwater, which is sufficient to support a variety of characteristic plant or animal
communities. Wetland plant and animal communities typically require saturated or seasonally
saturated soils to survive. Most riparian areas are obvious because of their unique vegetation.
In drier parts of the Forest, ribbons of dense vegetation flank streams and rivers, in distinct
contrast to the surrounding uplands and valley bottoms. For the purposes of this discussion,
riparian ecosystems, wetlands, lakeside zones, springs, and floodplains will be referred to
collectively as riparian ecosystems or areas.

There is great variability in the size and vegetative complexity of riparian areas on the Forest.
Ecological drivers such as geology, climate, glaciation, and stream gradient all influence the
type, complexity, quantity, and distribution of these ecosystems. Glaciated landscapes on the
Forest have a relatively higher proportion of wetland and riparian areas, due to an inherent
landform of low gradient, wider valley bottoms (Winters et al. 2004).

Riparian ecosystems cover a relatively small portion of the Forest; but their ecological
significance far exceeds their limited physical area. These ecosystems are an important
component of the overall landscape and represent some of the most dynamic and
ecologically rich areas across the landscape. Riparian ecosystems are highly responsive to
both natural and human caused disturbances, although they can typically be restored more
quickly than other habitats due to the interaction between, water, vegetation, and soils.

The following table displays the amount of riparian acres in each geographic area, totalling
approximately 10% of the Forest.

Table 3-5. Acres of riparian area, by geographic area on the Bighorn National Forest.

Geographic Area Acres of Riparian Area
Devil Canyon 5,594
Shell Creek 10,693
Paintrock Creek 10,883
Tensleep Creek 10,119
Clear/Crazy 14,257
Piney/Rock 10,704
Goose Creek 14,004
Tongue River 18,656
Little Bighorn River 9,686
Total 104,596

Aquatic, Riparian, and Fisheries Resources 3-31



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

Although riparian areas occupy only a small part of the Forest, they are a critical source of
diversity within ecosystems. Healthy riparian areas, with an abundance of trees and other native
vegetation, slow flood waters and reduce the likelihood of downstream flooding. Riparian areas
improve water quality by filtering runoff, sediment, and nutrients from flood flows and adjacent
upland slopes. Healthy riparian areas act like sponges; they absorb water readily during periods
of excess. Water slowed by riparian areas enters the groundwater table where it is released at a
later time. Riparian areas produce stream cover and shade, which keep water temperatures cool
for fish and water-dependent animals. Fish also depend on healthy riparian areas for stable
channels and habitat, sustained water supplies, clean water, food, and shelter. Other benefits
include food, cover, and nesting habitat for wildlife and migration corridors to other habitats.
Riparian areas are also attractive and inviting to humans because of aesthetic and recreational
purposes.

Maintaining the hydrologic regime is important for maintaining the integrity of riparian plant
communities. Streamside riparian ecosystems are tied to the hydrologic, sediment, and
disturbance regime of flowing waters and many riparian plant species reproduce only after flood
disturbances. Changes in sediment load in stream channels may lead to down cutting or lateral
erosion, altering floodplains and water table relationships. Non-streamside riparian areas occur
in sites with seasonally or permanently high water tables, as well as on the margins of ponds
and lakes. Wetlands are easily dewatered, which can allow for a conversion to upland plant
communities or facilitate exotic plant invasion. Sediment deposition from adjacent slopes can
“fill” riparian areas and provide suitable sites for upland and exotic plant invasion.

The conditions of riparian areas can be used to indicate ecosystem quality. Most riparian
areas on the Forest are believed to be functioning at or near their potential and most
degraded areas are improving. Although there is improvement in some areas, there are
localized areas where these ecosystems may be functioning below their potential.

Factors leading to a decrease in riparian area function are: improper livestock grazing,
timber harvest, road development, water diversions, and disturbances associated with
recreational use. Improper livestock grazing has been a factor leading to some of the
degraded riparian areas on the Forest. Improper livestock grazing can lead to bank
damage, riparian plant community conversion, and sedimentation. On forested landscapes,
silviculture, road building, and fire suppression have altered riparian conditions by
changing flow regimes and altering channel morphology. When disturbances to the
riparian area are significant, they may modify the interaction between the floodplain, water
table, and the stream channel. Impacts to the riparian area can lead to a decrease in the
function and habitats provided by a healthy riparian area. Natural disturbances as
described above may combine to degrade riparian conditions, but are also necessary for
causing regenerative events in these areas.

Riparian areas can often be key sites for invasion of exotic plant species due to the
relatively higher level of human uses in these areas. Noxious weed invasion is less likely
in higher elevations (>9,000 feet), with the exception of Canada thistle but increases at
lower elevations due to climate differences (Winters et al 2004). Loss of native vegetation
can disrupt the functioning of riparian areas because of decreases in root density, which are
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important for stream channel stability, and changes in plant communities which may be
important for local species. Refer to the Nonnative and Invasive Species section of
Chapter 3 for further information.

There are 24 rare vascular plant species known to occur in wetlands on the Forest (Winters
et al. 2004). Refer to the Biodiversity section of this chapter for further information on
rare species. None of the plant species are known to be in decline from any current uses on
the Forest in riparian areas, and some are deemed rare due to lack of information and
surveys. Regardless, they are likely dependent on quality riparian habitat for persistence.

Roads can have a relatively high impact on riparian areas. Where greater densities of roads
occur, there is a increased potential for degradation through a disruption in subsurface
flow, plant communities, fine sediment input, and migration corridors. The overall road
density in a watershed can be an indicator for these effects. Road densitities are described
in more detail in the Biodiversity section of this chapter.

The following table displays the current amount of roads within riparian areas on the
Forest. While there was no threshold identified for concern in Winters et al. (2004), the
figures below indicate which watersheds have relatively higher amounts of roads in
riparian areas, and therefore a potentially greater risk of impaired conditions. The total
amount of roads in riparian areas (157 miles) amounts to approximately 9% of all Forest
road miles.

Table 3-6. Miles of road in riparian areas, by geographic area, on the Bighorn National Forest.

Geographic Area Miles of Road within Riparian
Devil Canyon 6
Shell Creek 13
Paintrock Creek 8
Tensleep Creek 13
Clear/Crazy 32
Piney/Rock 2
Goose Creek 16
Tongue River 56
Little Bighorn River 11
Total 157

More specifically, another indicator of riparian condition and quality is the number of road
crossings within a drainage. The higher the road crossing densities, the more likely there
will be detectable effects in water quality. The following table displays the range of road
crossing densities within each of the planning watersheds. Exceeding 0.5 stream crossings
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per square mile of watershed appears to be a threshold after which higher risk of road
related watershed impacts occur (Winters et al. 2004).

Table 3-7. Density of stream crossings, by geographic area, on the Bighorn National Forest.

Number of Stream

Geographic Area Number of Stream Crossings Crossings per Square Mile
Clear/Crazy/Powder 276 14
Goose Creek 108 0.9
Tensleep Creek 174 1.5
Devil Canyon 86 0.9
Little Bighorn 165 0.7
Paintrock Creek 118 1.1
Piney/Rock Creeks 17 0.1
Tongue River 337 1.2
Shell Creek 173 1.0

The Forest has been actively reducing the number of crossings, and improving the condition of
stream crossings for the past several years through its aquatic management program. It is
presumed that this emphasis would continue into the next planning period.

Aquatic Biota

The Forest supports a variety of biota in its aquatic and riparian ecosystems. Man-made
reservoirs on the Forest also provide habitat for aquatic biota, however their fluctuation in water
levels can create environmental extremes favoring few of the species groups considered below.
Clearly, the most common aquatic biota in the Forest can be broadly categorized as fishes,
aquatic plants, aquatic insects, and the embryonic and larval stages of amphibians. Less
obvious and even less understood are the phytoplankton, zooplankton, and microbes, which
play a vital role in nutrient cycling and energy flow within the aquatic ecosystem. Amphibian
species are discussed in more detail in the Biodiversity section of Chapter 3.

Historically, there were no documented fish populations in the high elevation lakes on the
Forest (Gillette 1925), and indigenous fishes were typically found in streams. Fish have been
the focus of the Wyoming Game and Fish Department (WGFD) and Forest resource managers
for the past several decades. Demand species were introduced for sport fishing and have
subsequently established self-reproducing populations. Yellowstone cutthroat trout and
mountain sucker are native to the Forest and receive a higher level of management attention,
due to habitat concerns and effects of competition of nonnative fish populations.

Brook trout were introduced into the Bighorn National Forest lakes beginning in the late 1800s.
Later, nonnative demand species such as brown trout, rainbow trout, golden trout, splake, and
Arctic grayling were stocked on the Forest (see table below). Several of the stocked, nonnative
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trout populations were able to successfully reproduce in the high elevation, subalpine, lakes.

Most of the available spawning habitat in these subalpine lakes is found in the stream channels
flowing into and out of them. In subalpine lakes, nonnative trout may have adversely affected
the abundance and distribution of native amphibians due to predation on larvae, juveniles, and

adults.

Table 3-8. Fish species found on the Bighorn National Forest.

Species Scientific Name Status Management Emphasis  Population Status
Yellowstone  Oncorhynchus Native Emphasis species Stocked and
cutthroat clarki bouvieri naturalized
trout
Mountain Catostomus Native Emphasis species Naturalized
sucker platyrhynchus
Shorthead Moxostoma Native None Naturalized
redhorse* macrolepiddotum
Longnose Catostomus Native None Naturalized
sucker® catostomus
White Catostomus Native None Naturalized
sucker*® commersoni
Mountain Prosopium Native None Naturalized
white fish* williamsoni
Longnose Rhinichthys Native None Naturalized
dace* cataractae
Rainbow Oncorhynchus Nonnative = Management indicator Stocked and
trout mykiss species (MIS) and naturalized

demand species

Snake River  Oncorhynchus Nonnative = Demand species Stocked

cutthroat clarki behnkei

trout

Golden trout  Oncorhynchus Nonnative = Demand species Naturalized
aguabonita

Brook trout Salvelinus Nonnative = Demand species Naturalized
fontinalis

Lake trout Salvelinus Nonnative = Demand species Stocked and
namaycush naturalized

Brown trout Salmo trutta Nonnative = Demand species Naturalized

Arctic Thymallus Nonnative  Demand species Naturalized

grayling arcticus

Lake chub Couesius Nonnative  None Naturalized
plumbeus

* Species are not common on the Forest, and are typically found in lower elevations near the Forest

boundary.

Naturalized populations are either indigenous to the Forest or may be an introduced population of
nonnative species, which are reproducing and have become self-sustaining. Stocked populations
have been introduced by human intervention, but do not reproduce successfully.
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Often, native species become a focal element of wilderness areas. Of the 314 high
mountain lakes in the Cloud Peak Wilderness (Management Areas 1.11 and 1.13), 10 lakes
contain naturally reproducing populations of Yellowstone cutthroat trout. There are 65
lakes that support naturally reproducing populations of other demand species such as
golden trout, lake trout, rainbow trout, and brook trout. Twenty lakes are stocked but do
not have naturally reproducing populations because they are prone to winterkill and require
periodic stocking to maintain a recreational fishery. The remaining 244 lakes are presumed
to have no fish, demonstrating that approximately 78% of the wilderness area lakes are
managed for natural conditions.

Emphasis and Management Indicator Species

While the Forest Service manages the habitat component of the fisheries resources, the WGFD
is has the charge to manage fish populations. Management of wetland and aquatic dependent
species is an important, but extremely complex component of Bighorn National Forest
management. To meet this challenge, the Forest has used several coordinated strategies to
develop management direction, assess effects of management activities, and establish
monitoring goals. Strategies include; identification of emphasis species (Yellowstone cutthroat
trout and mountain sucker), selection of Management Indicator Species (rainbow trout),
identification of sensitive species and other species at risk, and management of aquatic
ecosystem processes. Aquatic emphasis species include three amphibians (leopard frog, spotted
frog, and wood frog), Yellowstone cutthroat trout and mountain sucker, which are also
considered sensitive species by the Forest Service and have associated rare status among several
States. Rainbow trout and beaver were selected as a Management Indicator Species’ (MIS)
based on an established selection process (Revised Plan Appendix C). The administrative
record contains further information on other species considered as MIS, including plankton,
macroinvertebrates, and other fish species. Refer to the Single Species Analysis portion of the
Biodiversity section of Chapter 3 and Revised Plan Appendix C, for more discussion on MIS
and emphasis and sensitive species.

Yellowstone cutthroat trout, are considered unlikely to have historically occurred in the
Powder River watershed. The historical distribution of this species on the remainder of the
Forest has been substantially reduced, and many local populations have been extirpated.
There are existing populations of genetically pure, native, Yellowstone cutthroat trout on
both the eastern and western side of the Forest. Most populations are small and isolated in
short reaches of remote streams. Monitoring and inventory in association with the WGFD
has led to a near complete survey of streams and lakes, to asses the species’ distribution
across the Forest. Based on limited information, from sample locations across the Forest,
population trends are currently unknown. Populations are monitored in selected stream
segments, of approximately 300 ft. in length, or lakes, with periodic sampling occurring at
3-5 year intervals.

Hybridization with rainbow trout and competition with nonnative species are believed to
be the primary causes in the decline of this subspecies (Behnke 1992). Habitat degradation
is a second factor important in the decline of this species. Activities such as dam
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construction, water diversions, grazing, mineral extraction, road construction, and timber
harvest have substantially fragmented or degraded environments across the historic range
of Yellowstone cutthroat trout. These activities have resulted in barriers to migration,
reduced flows, sediment deposition, groundwater depletion, stream bank instability,
erosion, and pollution (Meehan 1991).

Recreational activities can also be a significant source of disturbance to aquatic habitats,
through increases in user created trails with motorized vehicles or excessive bank
trampling by pedestrians. Angling is another factor that may play an important role in the
status of remaining Yellowstone cutthroat trout. Yellowstone cutthroat trout are
particularly vulnerable to angling, and angler harvest has contributed to substantial
declines in population abundance throughout the historical range of the species. This
factor has been an element of management focus by the WGFD for the past several years.

Mountain sucker are not common across the Forest, and currently the only known
populations occur in the South Tongue River drainage and Kearny Reservoir. This species
has wide distribution in the drainages at lower elevations and is common throughout its
range. Historic distribution of mountain sucker in the Big Horn Mountains is not known.
Self-sustaining populations have been identified downstream from the Forest boundary in
the Paintrock, Shell and Tensleep drainages on the western slope and in the Tongue and
Powder River drainages on the eastern slope.

Rainbow trout, an introduced species, are well-distributed throughout most watersheds on
the Forest. Though there are potential competition issues with the native Yellowstone
cutthroat, rainbow trout were selected as an MIS because of their distribution and they are
typically associated with high quality stream and riparian habitat. Population trends on the
Forest are currently stable, as demonstrated through combined Forest and WGFD
monitoring efforts. Population trends on the Forest are assumed to be stable. Monitoring
efforts by the WGFD and Forest personnel, on a limited number of streams across the
Forest, have not shown significant or obvious changes in population trends at the
landscape scale. Populations are monitored in selected stream segments, of approximately
300 ft. in length, or lakes, with periodic sampling occurring at 3-5 year intervals.

Impacts described for the Yellowstone cutthroat trout would also be applicable for rainbow
trout.

Natural Disturbance Processes

Human activities can directly or indirectly affect natural processes and the frequency,
magnitude, and duration of catastrophic events. Natural events, such as landslides and wildfire
can influence the hydrology, water chemistry, vegetative succession, and geomorphology of
watersheds and aquatic systems (Schullery and Varley 1994). For example, wildfire can cause
landslides and alter vegetation composition and structure, alterations that can cause watershed
recovery to take hundreds of years (Swanston 1991).

The effects of these processes on habitat quality and productivity depend on the intensity and
timing of disturbance events. Some disturbances occur regularly and are generally easy to
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anticipate such as seasonal and annual precipitation, bankfull flows, etc. Other events occur less
frequently and are more difficult to predict. These unpredictable events are usually triggered by
major storms, large-scale vegetation disturbances, such as fire, windthrow, insects and disease,
or changes in the earth’s crust, in the form of earthquakes or volcanic activity (Swanston 1991).
Another natural process is the ebb and flow of beaver occupancy in a watershed, where water
tables are raised and ponded habitat increased, but stream incision may occur when beaver
vacate an area and their dams fail. Due to the important role of beaver in riparian areas, they
were selected as a MIS species and are described in more detail in the Biodiversity and Wildlife
sections of this chapter and Revised Plan Appendix C.

These natural events can alter watershed processes, local channel configuration, and aquatic
biota and the magnitude of a disturbance determine the degree of change that will occurs in a
watershed. For example, during extreme flood events, greater than a 50-year event, organisms
seek refuge in safe places behind logs, large rocks, under banks, and among roots and flooded
vegetation. Extreme flood events, though relatively infrequent, can alter the habitats and
behavior of aquatic organisms. Research in Yellowstone National Park has documented the
impact of the large-area wildfires on stream channels (Gibbons and Salo 1973, Bozak and
Young 1994). Sudden changes in channel morphology occurred because of increases in flow,
sediment, and debris. Increases in sediment concentrations have lethal effects on fish and
aquatic macroinvertebrate populations. However, over time, these impacts may be beneficial if
they increase the amount of nutrients in sterile streams and increase the available food supply
for fish and macroinvertebrates.

Watershed response to disturbance is widely variable. Some watersheds are very sensitive to
disturbance because they may have steep slopes and highly erodible soils. Other watersheds are
more resilient and are capable of accommodating severe climate events or intense ground-
disturbing activities.

ENVIRONMENTAL CONSEQUENCES

General Effects

Nearly all activities carried out on the Forest and described in this analysis have the potential to
affect aquatic and riparian resources. Activities that alter the quantity, timing, and quality of
water resources have the greatest potential for adverse effects, and the risk of adverse effects
increases the closer the disturbance is to streams or wetlands. Environmental consequences of
activities are expected to be proportional to the levels of activities that occur. This aquatic and
riparian resource analysis focuses on effects from anticipated management activities.
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Direct and Indirect Effects

Surface water, groundwater, floodplains, riparian areas, wetlands, and aquatic habitats for
species are all closely related. Discussion of effects on these resources will be dealt with
together since the pathways of effects that influence them are similar. When they are impacted
differently, it will be specifically noted and described.

For each of the resource areas described below, the environmental consequences for aquatic
resources are compared by alternative, based on key indicators of disturbance for each type of
activity. In general, alternatives that propose greater levels of disturbance activities for various
resource uses generally pose greater risk to aquatic and riparian resources.

Effects from Timber Harvesting: Timber harvest can affect aquatic resources in a variety of
ways. Harvest in riparian zones reduces streamside vegetation, which can increase annual and
daily stream temperature fluctuations, reduce overhead cover, and decrease the supply of large
woody material available for recruitment to streams. Logging slash and debris can choke
streams and reduce dissolved oxygen levels as debris decays, creating anoxic conditions toxic to
fish and other aquatic organisms. With direction outlined in the WCP, the Forest has avoided
harvesting in riparian areas during the past decade, so these types of effects are largely
associated with more historic management activities. Further direction outlined in the Revised
Plan, with a harvest limiting, 300 ft buffer, for habitat management purposes would provide
additional protection for some riparian areas. Major increases in erosion from harvested areas
themselves are unusual, but the road and skid trail network associated with timber sales can
increase the risk of erosion and sedimentation.

Water resources have been influenced by historic tie drives and timber removal for other
commodity uses. Timber harvest started in earnest with the advent of railroad tie hacking in the
late 1800s. The log drives along with those instituted for saw timber, damaged stream banks,
and simplified channel structure. A complete description of effects can be found in Young et al.
(1989). The decline of tie drives in the early 1900s has allowed for stream recovery in many
areas.

Changes to natural stream flow regimes, as a result of modifications to forest vegetation cover,
can alter stream channel morphology, by altering the quantity, timing, and duration of flows.
Bankfull discharges have been found to mobilize and transport the majority of annual sediment
loads over a period of years (Andrews 1980), and other research found that the duration of
bankfull discharge increased after timber harvest (Troendle and Olsen 1994). Despite the logical
link between altered flow and sediment transport characteristics, there are no known
documented cases of stream channel alterations on the Forest resulting from increased water
yield following timber harvest. Flows to streams may often increase following natural or man
caused reductions in forested cover within watersheds.

A stream’s susceptibility to channel morphology change is dependent on its characteristics
(Rosgen 1996). The majority of streams on the Forest are not highly susceptible to changes in
morphology as a result of vegetation management, since they are well armored and often
enlarged due to historic tie drives. Harvest levels necessary to produce measurable increases in
streamflow only occur in very small watersheds across the Forest, where more than 20-25% of
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a watershed could potentially be harvested. Revised Plan standards and guidelines provide
measures to protect stream channels against the impacts resulting from large scale vegetation
management. Channel instability as a result of increased water yield from vegetation
management is possible, but is not expected to occur in most areas on the Forest due to the
small harvest levels in individual watersheds and the channel conditions present on most of the
Forest. In the few cases where there may be concerns, project-specific analysis and mitigation
should address channel instability resulting from increased water yield following vegetation
management.

Increases in stream flow, changes in riparian vegetation, and impacts to streambanks associated
with both historic and current logging operations have the potential to alter channel morphology
and fish habitat in streams on the Forest. Direct effects of vegetation removal are most likely to
result in reductions in overhanging vegetation that provides hiding cover, protection from
extreme temperature fluctuations, and resting areas for fish, and reductions in the organic input
of leaves, debris and insects to a stream. Indirect effects of streamside timber harvest to aquatic
ecosystems could be changes in community composition and relative abundance of aquatic
biota and reductions in the abundance, distribution, and quality of spawning habitat and hiding
cover due to sedimentation, embeddedness, and loss of streamside vegetation.

Forestwide standards and guidelines have been developed to minimize the impacts of timber
harvest activities on aquatic resources. Careful project planning and site specific project
implementation are required to ensure that vegetation management does not preclude achieving
desired conditions for aquatic and riparian ecosystems or adversely affect viability of aquatic
emphasis species, MIS, or demand species. Implementation of effective watershed
conservation practices and BMPs will also minimize the changes to aquatic ecosystems that
could occur as a result of timber harvest.

The risk of adverse consequences to watersheds and fisheries may increase with higher harvest
levels, as opportunities for conflict with standards or guidelines could occur, though this is
primarily in relation to the associated road networks necessary for higher harvest levels rather
than vegetative manipulation. The potential for impacts to water resources are estimated to be
proportional to the acres of land allocated to suited timber and is shown in the summary of
effects section below. It should be noted that Management Area 5.4 does not provide for suited
timber within 300 of perennial streams, and suited timber is not typically available within 100’
of both intermittent and perennial streams and other riparian and wetland areas for all
management areas.

Based on overall amounts of timber harvest, Alternative E has the highest risk of effects to
aquatic resources, from timber harvesting. This analysis assumes that the amount of harvest is
proportional to the suited acres, allocations of management areas in Category 5, and that there is
equal risk and consequence of effects from timber harvest and related activities carried out in all
locations. In reality, the risks and consequences are dependant on a variety of project level
factors, including the type of harvest and location relative to water resources. There is also a
potential benefit of increased water yield in some watersheds, through a reduction in forested
cover, but may be immeasurable. Although there is a potential benefit, there must be adequate
storage capability to capture the higher flows, which are generated during spring runoff
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occurring prior to irrigation needs, during the hotter summer months. Increases in water yield
may also be undesirable because of ecological, regulatory, and social constraints.

Effective implementation of watershed conservation practices is critical to avoiding or
minimizing impacts to aquatic species and potentially affected streams under any alternative.
Implementation and effectiveness of forestry watershed conservation practices was rated at 91
and 93 percent respectively, in a recent field audit which included two timber sales on the Forest
(Wyoming Timber Industry Association 2002). Actual areas harvested in any given year vary
depending on alternative and budget levels. Site-specific effects on aquatic and riparian
resources would occur as a result of a variety of factors including harvest levels and type,
location of harvest relative to aquatic resources and effective implementation of watershed
conservation practices. Currently, harvest activities have occurred on approximately 20% of the
forested acres on the Bighorn National Forest (Regan et al. 2003).

Effects from Travel Management: Roads connected to the stream system are a source of
increased sediment in streams on the Forest (Winters et al. 2004). Many streams have roads or
trails directly adjacent to them as described in the Affected Environment above, where nearly
all erosion delivers sediment directly to the stream. Sediment fills pools, reducing habitat for
fish, and fills the interstitial spaces of the streambed, reducing habitat for invertebrates and
spawning and rearing fish. Unlike many other disturbances that increase erosion, sedimentation
from travelways tends to be chronic and to last as long as the travelways exist, which can create
long-term impacts on habitat for indicator species. Roads, trails, and associated human travel
also cause reduction, disturbance, and interruption of riparian habitat. Accordingly, numerous
wildlife species associated with riparian areas are adversely affected.

There are both economic and ecological consequences from increased sediment derived from
roads and other sources. Sediment does not dissipate and is carried through the stream system
where it may affect diversion structures, reservoirs, and water supplies. It can shorten the
usable life of structures or result in higher maintenance costs. Since channels are
interconnected, sediment delivered to ephemeral channels moves on to perennial channels
during spring runoff. High sediment loads impact stream health by reducing pool depths, filling
interstitial spaces in the streambed used by macroinvertebrate life, adhering to gills of aquatic
life, changing channel morphology, and damaging habitat.

Alteration of aquatic habitats for emphasis species, MIS, and demand species, by sedimentation
includes reductions in spawning gravels and hiding cover as substrates become more
embedded. Pool volume can be reduced as sedimentation increases. During critical low-flow
or overwintering periods, reduced pool depth can result in insufficient protection for fish and
increase the risk of fish kills. Sediment deposition in spawning gravels reduces both success in
locating appropriate spawning areas and the survival of emerging juvenile fish.

The Forest is responsible for the management of approximately 1,544 miles of classified roads
and 274 miles of unclassified, user-created routes. Most roads were constructed to support past
timber harvest activities. In addition, there are numerous other roads managed by state or
county agencies, within the Forest boundary, including U.S. Highways 14, 14A, and 16 and the
Red Grade road. There are also approximately 1,211 miles of trails on the Forest. These
travelways provide a background level of disturbance that contributes to direct and indirect
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effects on aquatic and riparian resources. Trends in increased recreation are expected to
continue and to accelerate these effects.

Compliance with Revised Plan standards and guidelines should minimize problems with new or
reconstructed roads. However, bringing existing roads into compliance with new protection
measures is a challenge. The Bighorn National Forest Roads Analysis Report (2002) provided
an analysis of 6™-level watersheds on the Forest and found 21% with relatively high road
densities, 20% with relatively high surface erosion potential, and 16% with relatively higher
road densities within 200 feet of stream channels. Roads managed under other jurisdictions that
occur on private land or run across easements also contribute cumulatively with Forest roads to
watershed conditions.

Future road management should consider relocation or obliteration of existing roads out of
riparian areas to reduce associated impacts. Impacts can be greatly reduced by proper location
and design. Travelways should be located away from stream channels, riparian areas, steep
slopes, high-erosion-hazard areas and areas of high mass movement. Good design provides
stable cut and fill slopes and adequate drainage that allows water to filter through vegetated
buffers or sediment traps before entering the stream channel. Realignment of roads and other
travelways so that they traverse riparian areas and streams at perpendicular rather than parallel
angles would improve the quality of riparian and aquatic habitats in presently impacted stream
reaches by reducing chronic sediment sources. If relocation is not possible, seasonal restrictions
would limit road damage and subsequent sedimentation.

The amount of road construction varies directly with the amount of suited land that has been
allocated for timber harvest. Alternative E would have the most road construction of any of the
alternatives considered, due to the relatively larger amount of timber harvest activity estimated.
Alternative C would have the least amount of expected impacts.

Effects from Fire and Fuels Management: Wildfire and prescribed fires and their
associated suppression activities have the potential to impact aquatic and riparian resources
as described above in the natural disturbances section. By burning vegetation and organic
matter on the soil surface, wildfire can temporarily cause an increase above natural erosion
rates and adversely affect water quality. Erosion and sedimentation following high
severity wildfires tend to be very heavy, overwhelming other erosional sources, including
timber harvest and roads, until the land revegetates. Fire suppression efforts considerably
increase erosion potential from fire lines constructed by heavy equipment. The removal of
vegetation also increases the speed with which overland flow reaches the channel network
and the amount of water added to the streamflow. The combination of these effects can
greatly increase peak flows in burned watersheds and result in major upland and stream
channel erosion. When fires burn through riparian areas, buffering vegetation is lost and
effects on aquatic ecosystems can be even more severe. Adverse impacts can persist for
many years.

The effects of prescribed fire can be considerably less severe. Because the location and severity
of the fire are controlled to a greater degree, more ground cover remains and erosion potential is
reduced. For example, sediment-trapping buffers can be left around stream channels to reduce
the amount of sediment delivered to the stream. Entire watersheds are rarely burned by
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prescribed fires, and this reduces the effects of changes in water yield and peak flow. The use
of prescribed fire can help to reduce the risk of wildfire that would otherwise burn with
increased severity and intensity, which can severely alter watersheds and riparian areas.
Alteration of aquatic habitats for emphasis species, MIS, and demand species, by sedimentation
resulting from wildfire, includes reductions in spawning gravels and hiding cover as substrates
become more embedded and pools are filled with fine sediment.

Frequency, size, and severity of wildfire are difficult to predict for the short timeframes. It is
estimated that approximately 1,190 acres will burn annually, based on recent fire history on the
Forest. Smaller wildfires occur relatively frequently, while larger wildfires occur infrequently.
Severe wildfire can have devastating consequences to aquatic ecosystems. Management
response to wildfire varies between alternatives and will likely affect the size and severity of
wildfire expected under each alternative. Refer to the Fire and Fuels section of this chapter for
additional information.

Prescribed burning is intended primarily to improve wildlife habitat or reduce fuel loads. Fuels
treatments may reduce the risk of severe wildfires and therefore have a positive long-term effect
on aquatic conditions. In watersheds where the fuel conditions have been substantially altered,
the long-term benefits of fuels treatments to aquatic resources are assumed to outweigh the
short-term adverse impacts. Reductions in forested stands can also provide increased water
flows that may be beneficial for aquatic resources. Fire suppression activities are typically
conducted to minimize impacts to riparian areas by restricting the use of dozer lines and
retardant in riparian areas. When retardant is allowed to reach water sources, aquatic biota may
be impacted as a result from changed water chemistry and quality. Potentially undesirable
aquatic biota may also be transferred from one water source to another, from the use of
helicopter buckets during fire suppression. This type of activity is not restricted on the Forest.

In addition, the area affected annually by fuels management, considering a combination of
prescribed fire and mechanical treatment, is expected to vary by alternative. Those alternatives
with the most fuel treatment acres proposed are Alternatives B and D-FEIS, while Alternative C
proposes the least (see the Fire and Fuels section of this chapter). Alternatives with more
management area allocations that emphasize natural processes, such as Alternative C, have the
highest potential for, and the most acreage potentially impacted by wildfire, by maximizing the
number of areas where natural processes would dominate. Due to the unpredictable nature of
wildfire, it is impossible to assess, with any degree of accuracy, where or how intense the direct
and indirect effects of this process might be.

Effects from Livestock and Big Game Grazing: Improper grazing can have detrimental
effects on aquatic resources, particularly in those areas of the Forest where livestock tend to
concentrate, such riparian areas. Alternatively, proper livestock, wildlife, and rangeland
management can mitigate the grazing impacts to riparian areas and can be compatible with
maintaining desired watershed conditions. Grazing in riparian areas directly affects vegetative
condition and habitat quality in a number of ways. Improperly managed livestock grazing can
also lower water quality by introducing bacteria and pathogens, included in fecal material, into
surface water.
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Long-term use has changed the vegetation composition of some riparian sites. A loss of deep-
rooted grasses and shrubs has made the streambanks in these sites more susceptible to the
natural erosive forces of water. Improper grazing by livestock and wild ungulates can reduce
bank stability through vegetation removal and bank trampling. Livestock and other ungulates
can compact soil or destabilize streambanks by direct hoof action, causing increased sediment,
stream widening or downcutting of stream channels, and often change riparian vegetation,
resulting in insufficient overhead cover for fish. Stream widening and sedimentation can reduce
instream cover and habitat quality for fish though mechanisms similar to those described for
vegetation removal through timber harvest or fire, but grazing impacts can be compounded by
repeated yearly livestock use of the same areas. Downcutting often leads to channel
straightening and reduced stream sinuosity, which eliminates habitat for aquatic species.

Alternatives do not vary in the number of active allotments, number and type of animals
permitted, or overall use by livestock. All alternatives maintain the current number of active
allotments, 83 in total, and impacts from grazing would be similar to the existing condition.
Livestock grazing under any of the alternatives is assumed to have direct and indirect impacts
on riparian and aquatic resources and incorporation of the Revised Plan standards and
guidelines into project level analyses will minimize the impacts on aquatic resources. The
standards and guidelines are designed to protect water quality and riparian areas, and will be
included in allotment-management plans as they are revised and updated. Although the number
of livestock does not vary by alternative, it is anticipated that all alternatives would result in
some improvement of riparian resources over time, through implementation of the standards
and guidelines. Competing uses of riparian forage by livestock and wildlife were also
addressed in the Revised Plan, and are estimated to be relatively minor, localized, sources of
impacts.

Effects from Mining: The largest activity associated with mining on the Forest, is limited to
exploitation of mineral materials for road construction purposes or individual permits for
landscaping use off-Forest. Gravel pits are located in areas with minimal impacts to aquatic
resources and the development of mineral materials is not expected to be large with any
Alternative, but would potentially have the most impact under Alternative E, which has the least
amount of area withdrawn from locatable mineral development

Existing mining operations, for locatable minerals, in the Forest are typically small and limited
in number. At present, much of the mining for locatable minerals on the Forest is recreational
and regulated by Revised Plan standards and guidelines. Increases in mining activity are not
anticipated for the future, but cannot be ruled out. The 1872 Mining Law limits Forest Service
authority over mining activities but allows the setting of terms and conditions to minimize
impacts to National Forest System lands.

Most mining activity is concentrated outside the Forest in the sedimentary formations
surrounding the Big Horn Mountains (Winters et al. 2004). The following table shows the
number of mining sites inside and outside the Bighorn National Forest.
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Table 3-9. Mining sites inside and outside the Bighorn National Forest, historically and recently.

Historic Mining Recent Mining

Watershed Name Inside Outside Inside Outside

Forest Forest Forest Forest
Nowood River 7 51 1 15
Bighorn Reservoir 4 106 3 72
Little Bighorn River 7 35 0 31
Upper Tongue River 22 139 2 13
Middle Fork Powder River 1 100 0 30
Crazy Woman Creek 1 24 0 20
Clear Creek 5 56 0 17
Totals 47 511 6 198

Source: U.S. Geological Survey, 1997 Mineral Availability System Database

Mining effects include land disturbances and processing activities that may affect water quality,
water quantity, and timing of release. For this analysis, aquatic resource effects from mining are
assumed to be proportional to the amount of land available for locatable minerals. Potential
impacts to aquatic habitats and populations are expected to be minor for all alternatives as there
are no expected proposals for large mineral development operations because of minimal, if not
non-existent, potential for development of these resources. Alternative E would have the most
area available for locatable minerals exploration and therefore has the greatest risk of adverse
affects. Alternative C has the least amount of area available for locatable minerals exploration
and therefore, has the least risk of adverse effects from this activity. Standards and guidelines
would provide direction on minimizing the effects from mining activities, should they occur.

Effects from Oil and Gas Leasing: Because there has been no oil and gas activity on the
Forest in the limited area that has development potential, oil and gas development on the Forest
is not anticipated during this planning period. Therefore, there are no effects on aquatic
resources from oil and gas leasing.

Effects from Utility Corridors: Three general types of utility corridors have varying potential
to affect aquatic and riparian resources. Above-ground power and telecommunications
corridors require vegetation clearing, but ground disturbance is limited to access routes and pole
or tower locations. Streams and wetlands can often be spanned with no need for disturbance.

Below-ground power and telecommunications corridors require ground disturbance along the
entire length of the corridor, including crossings of aquatic or riparian ecosystems. However,
these corridors require relatively narrow trenches and minimal vegetation clearing. These utility
corridors can often be located along other existing corridors such as roadways.

Below-ground oil, gas, or water transmission lines are most likely to significantly affect aquatic
and riparian resources. These corridors often contain far larger pipelines that require large, deep
trenches. To allow for gravity feed, these corridors are often located parallel to natural stream
courses. Wide construction and access corridors are sometimes maintained to allow for repairs
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and cleaning. Within the oil/gas pipeline corridors, there is potential for leaks or spills that could
cause environmental damage.

There are very few utility corridors on the Forest. Increasing urbanization makes it likely that
there will be an upward trend in utility corridors. There is not likely to be any difference in
utility corridor proposals between the alternatives because corridors are instigated and
developed by private utilities rather than by Forest management direction.

Effects from Recreation: Most developed and dispersed recreation sites are correlated with
proximity to streams lakes or valley bottoms. The potential influence of developed and
dispersed recreation sites on aquatic resources is variable across the Forest. It is recognized that
some sites do tend to be located in riparian habitats and so corresponding influences would be
anticipated there (Winters et al. 2004). Dispersed recreation sites are expected to have more
negative impacts on aquatic resources, due to the fact that they were not established with
specific design criteria or regulations and thus do not provide the same level of resource
protection as developed sites.

Recreation impacts to water resources on the Forest are related to streamside recreation use,
water-based recreation, and indirect effects from upland recreation activities. Motorized oft-
road recreation travel can cause riparian area degradation and adverse water quality impacts.
Horse, bike, and foot traffic generally have less impact but can cause localized effects. Water-
based recreation is increasing and degradation can occur if proper facilities are not in place and
use is not managed. Streamside areas are often chosen for dispersed campsites. Dispersed
campsite use can damage riparian vegetation, cause soil compaction in riparian zones, erode
streambanks, and cause increased nutrient loading and pathogen levels due to human waste
contaminating streams and lakes (Helgath 1975, Clark and Gibbons 1991, Leung and Marion
1996, Cole 2000). Often, the impacts tend to be localized; however, in areas that experience
substantial recreational use, the cumulative impacts to aquatic and riparian ecosystems can be
both observable and measurable. Protection of water quality, quantity, and riparian habitat near
recreationally significant aquatic and riparian ecosystems is achieved through the
implementation of the Revised Plan standards and guidelines.

Reduced recreational and scenic values, due to livestock excrement and trampling of
streambanks and soils may occur, in addition to environmental impacts of erosion and
reductions in water quality through bacterial inputs, nitrate pollution, fine sediment from
erosion, and increased water temperatures that can occur with a loss in streambank vegetation.

Recreational use is expected to increase on the Forest and be essentially similar between
alternatives. The direct impacts to fish populations and fishing experiences are expected to be
proportional to use rather than variable by alternative. Ski area effects by alternative are
discussed below. Impacts on riparian and aquatic habitats from recreational travel were
discussed previously under the Travel Management section above. The magnitude and extent
of motorized recreation trends have a greater effect on aquatic resources than nonmotorized
recreation, and has been potentially one of the largest increases in uses from the conditions in
the 1985 Forest Plan. Recreation impacts on aquatic, riparian, and fish populations, including
emphasis species, MIS, and demand species, are assumed to be proportional to the acres
available to motorized recreation.
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Alternative E has the highest risk for potential adverse effects to aquatic resources from summer
motorized recreation, based on anticipated opportunities for motorized recreation (Management
Areas 1.33 and 3.31), as described in the Recreation section of this chapter.

Fishing is a primary reason for people to visit the Forest, although a consequential activity
associated with other recreational pursuits, such as backpacking, camping, and horseback
riding. Easy access to streams, lakes, and reservoirs provides a variety of angling opportunities
situated in locales that range from developed sites with amenities to subalpine wilderness areas.
Fishing can contribute to the propagation and distribution of pathogenic agents such as the
whirling disease protozoan, coliform bacteria, New Zealand mud snail, and chitrid fungus in
aquatic environments, all of which may damage aquatic biota.

Fishing pressure on the Forest is expected to increase in the coming decades under all of the
forest plan alternatives. Except for stocked lakes and reservoirs, fishing is a “supply-limited”
activity because there is more fishing pressure on easily accessible fisheries than the fish
populations can support. The WGFD manages the majority of streams on the Forest under the
“Wild” management concept; i.e. stocking does not augment fish populations. The WGFD has
also placed special regulations on some streams to offset the pressure of angling, such as in the
North Tongue.

Recreational fishing may adversely affect existing populations of Yellowstone cutthroat trout,
and empbhasis species, rainbow trout, a MIS, and demand species on the Forest, because
increased recreational fishing pressure is likely to result in increased illegal harvest and
increased incidental fishing mortality, although periodic restocking by the WGFD may be used
to offset this or other fishing impacts. Refer to the Biological Evaluation in the project record
for further information on Yellowstone cutthroat trout.

Nonmotorized trails are popular among Forest users in the Bighorn National Forest, and it is
reasonable to expect increasing public demand for additional hiking trails over the coming
decades. Ifthose demands are met, the expanded trail networks and increased trail use could
result in the alteration and degradation of aquatic, riparian, and wetland resources. Finally, trails
can provide relatively easy access and opportunities for those who would introduce exotic
species into aquatic environments. It is not anticipated that there would be a significant increase
in trail construction in the next planning period, due to the deferred maintenance backlog
associated with the Forest’s existing system routes. New trails may be developed along scenic
byways and adjacent to the existing highway corridor, but most other trail construction is
anticipated to be reconstruction of existing routes.

Winter recreation activities have some potential to adversely affect aquatic and riparian
resources. Nonmotorized winter uses include cross-country skiing and snowshoeing.
Motorized winter uses include snowmobiling and snow cat use for research and maintenance.
Damage to vegetation and soil erosion can occur if there is inadequate snowpack to protect
these resources. Winter motorized activities can also compact the snow, forming barriers that
alter spring runoff patterns, which can result in soil erosion and gullies.

Contamination by human waste and by petroleum products such as motor oil and gasoline can
degrade water quality in waters adjacent to areas of concentrated use such as parking lots and
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snowmobile staging areas (Hagan and Langeland 1973, Ingersoll et al. 1997). The likelihood
and magnitude of impacts due to these activities are dependent on site-specific factors such as
average slope, aspect, elevation, vegetation, weather conditions, available facilities, and the
amount of use. Because site conditions vary, and because these sites are relatively small in area
and widely dispersed, it is reasonable to assume that cumulative impacts will not be measurable
at the Forest scale. Appropriately, winter activities that appear to be problematic will be
identified and rectified during project-level analysis.

Developed winter recreation sites may adversely affect aquatic and riparian resources. The
Bighorn Ski Resort and Antelope Butte are ski areas that are permitted to operate on the Forest.
Ski area development can lead to increased runoff and erosion through timber clearing for lifts,
runs and other facilities. Ski areas and snow resorts typically remove forest vegetation from
much of the area. Snowmelt runoff is increased, especially when cleared areas are compacted
or snowmaking has artificially increased the snow depth. Substantial amounts of such
disturbances can increase the size and duration of spring high flows, resulting in damage to the
stream channel. Snowmaking that drains water from streams also reduces winter base flows
that are limiting to populations of emphasis species, MIS, demand species, and other aquatic
biota. Ski areas and snow resorts also typically disturb soils throughout cleared areas. Erosion
and sediment can result, especially from soils that are near streams, unstable, or highly erodible.
In addition, these uses can also degrade wetlands and riparian areas by draining or filling them
or by altering their vegetation. Often, ski lift terminals are constructed in valley bottoms, which
can cause long stretches of stream to be put in culverts, with a resultant increase in barriers to
fish passage and loss of riparian and wetland habitat. These impacts often have adverse effects
on aquatic and wildlife habitat.

All alternatives would continue to permit the existing ski areas. These are of small enough size
that there are minimal current impacts to aquatic resources from their use. There is no
anticipated expansion of the ski areas beyond that which is currently approved. However, the
boundary of the Bighorn Ski Resort ski area is expanded in all alternatives except A. Any
future expansions would be designed to mitigate effects to aquatic resources, though some
potential would exist for adverse effects due to the proximity to Meadowlark Lake.

Effects from Wilderness and RNA Allocation: Alternatives C and D-FEIS are the only
alternatives that includes additional wilderness recommendations. Within the areas proposed
for wilderness, there are approximately five stream reaches that provide habitat for Yellowstone
cutthroat, which would potentially benefit from this alternative. However, these same streams
in almost all of the other alternatives are managed through roadless or equivalent non-motorized
recreation emphasis prescriptions. None of the alternatives provide wild and scenic river
recommendations for streams that contain Yellowstone cutthroat trout or mountain sucker.

Alternatives B, C, D-DEIS, and D-FEIS provide more opportunities for Research Natural Areas
(Management Area 2.2), which might provide additional habitat protection or Yellowstone
cutthroat trout populations. These designations would have similar effects for rainbow trout, a
MIS, in terms of minimizing potential disturbances from more aggressive land uses.

Effects from Land Use Authorizations: Various laws provide for rights-of-way over public
lands. The Forest Service is responsible for all existing grants and permits located on National
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Forest lands, including their administration, amendment, and renewal when authorized and
appropriate.

Water developments on the Forest include irrigation diversions and irrigation-storage reservoirs.
Diversions reduce or eliminate downstream flows, which can affect channel size and limit
habitat for aquatic and riparian management indicator species. Dams alter flow regimes by
storing water during runoff for release later in the year. Both dams and diversions can impose
significant barriers to migrations and can dewater streams during certain time periods, which
fragments aquatic ecosystems. In some cases, altered flow regimes prolong periods of runoff
and can enhance riparian vegetation communities.

Dams affect stream channels in different ways depending on their operation. Reservoirs store
sediment and release sediment free water from the dam. As the water is released, it can
downcut or widen the channel below the dam. On the other hand, if water storage reduces peak
flows, the result can be the stabilization or reduction of channel capacity.

The 1985 Forest Plan contained provisions to protect aquatic habitats and stream channels from
the potential adverse effects of water development. The Forest has reviewed some water use
permits to ensure that aquatic habitats and stream channels are protected and to assess whether
the uses were meeting forest plan standards. Some permits contain resource protection flow
conditions and conditions to prevent gully erosion.

The Forest Supervisor has the authority to assure that permits for water developments are
consistent with the Revised Plan and other applicable laws or regulations. As permits are
amended, renewed, or issued, the Forest will analyze the environmental effects of those
proposals and determine if mitigation or other terms and conditions are necessary. In some
cases, the terms will focus on single permits; in others, they may address all permits in the
watershed. While the effects of these projects can be significant, effects are not expected to
vary between alternatives as demand for water-use authorizations is driven by proponents of
water development rather that by Forest programs or budgets and many facilities are operated
under easements or other authorizations subject to limited environmental mitigation. There may
be future proposals to construct reservoirs or diversions on the Forest, however there are
currently none pending.

Summary of Effects to Aquatics from Proposed Management Activities

Precipitation falls on all parts of a watershed and water flows over and through the soil mantle
throughout the watershed on its path to stream channels. Consequently, aquatic resources are
influenced by all the activities in the watershed.

The most significant improvement in the Revised Plan is the incorporation of forestwide
standards and guidelines to protect aquatic and fisheries resources. These elements were not in
the 1985 Plan. Ifall applicable measures are implemented and if they are effective, adverse
effects from any of the alternatives should be minimized, and habitat should improve over time.

Accordingly, it is anticipated that there would be no difference in population trends or habitat
available to the rainbow trout, a MIS, or the Yellowstone cutthroat trout among alternatives.
All of the effects described above would have the potential to occur to habitat and possibly
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impact individuals of these two species on localized projects. However, based on the relatively
low intensity of management activity at the forestwide scale, it is not likely that any changes in
populations would occur based on planned management activities. All of the alternatives would
maintain and allow improvement of habitat for the fish species, as desired by forest-wide
objectives and strategies. However, greater risk is associated with more intensive activities
taking place in riparian corridors, as described below. Catastrophic events such as flooding,
landslides, disease, or competition with other species would likely dominate in terms of effects
to these species, and their habitat and population trends.

Activities that disturb the soil surface have the greatest potential to affect these resources if
activities occur in proximity to stream channels. These effects are typically expressed as inputs
of fine sediment where roads are constructed along stream channels and have an associated
stream crossing or other surface disturbances. Watersheds whose physical, chemical, or biotic
function is at risk may be near their capacity to assimilate further impacts, or may need remedial
action to reverse a downward trend. As activity levels increase, BMPs may not be entirely
effective. Therefore, alternatives that propose higher levels of land disturbing activities pose
greater inherent risks to aquatic and riparian resources.

The following table provides a summary of the relative impacts of alternatives on aquatic
resources. The land use categories are ranked in order of existing and potential impact to
aquatic resources on the Forest. The top line indicates highest degree of impact and bottom
line indicates lowest degree of impact.

Table 3-10. Relative impact of alternatives on riparian and aquatic resources.

Land Use Category Less Impact< Relative Impact > More Impact
to aquatic resources

Effects from land authorizations No difference between alternatives

Effects from motorized recreation C B D-FEIS D-DEIS A E

mgmt. (potential for user created

roads)

Effects from livestock grazing No difference between alternatives

Effects from timber harvesting C B D-DEIS D-FEIS A E

(tied to road effects)

Effects from timber harvesting C B D-DEIS D-FEIS A E

(tied to vegetation management)

Lands allocated to Management

Area category 5 C B D-DEIS D-FEIS A E
Suited timber by Alternative C B D-DEIS D-FEIS A

Effects from prescribed fire C A E D-DEIS D-FEIS B
Effects from wildland fire B D-DEIS D-FEIS E A

Effects from utility corridors No difference between alternatives
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Land Use Category Less Impact< Relative Impact > More Impact
to aquatic resources

Land available for locatable

. " C B D-DEIS D-FEIS A E
minerals

*Locatable minerals are minerals such as gold, silver, colloidal clay, and molybdenum

Alternatively, it could also be expressed that additional acres managed for natural processes
such as wildfires could allow widespread fires that may have negative effects to aquatic
resources. However, based on the variability in severity of fires, and the fact that the majority
of the Forest is within a condition class rating (refer to fire and fuels section, Chapter 3) that is
not outside of historic fire regimes, these effects should be minimal. Alternatives that maximize
natural processes are Alternatives C, and B tapering off to D-DEIS, D-FEIS, A and E
respectively.

Cumulative Effects

In some cases, events on the Forest can contribute to effects downstream off of the Forest. The
cumulative effects table at the beginning of Chapter 3 includes the list of past, present, and
reasonably foreseeable future activities that were considered with regard to cumulative effects
to aquatic resources. An example is the effect of water depletions from water development on
the Forest reducing streamflows available off of the Forest. As there are no anticipated water
depletions proposed by the Forest, there should be no increases in this effect in the next
planning period. Currently, these types of depletions off-Forest are affecting aquatic biota in
many of the watersheds surrounding the Forest. Table 3-10 shows the relative effects of ground
disturbing activities among all alternatives, where Alternative C is expected to have the least
impact to aquatic and riparian resources and Alternative E would have the most effect on those
resources. The effects are expected to be similar across the entire Forest, over the life of the
Revised Plan, with regards to cumulative effects on aquatic and riparian resources.

Unless specified differently, the cumulative effects analysis is for the period of expected plan
implementation (10-15 years), and is bounded by the 5™ level hydrologic unit code watershed
boundaries, which typically close within about 10 miles downstream of the Forest boundary.

Another potential effect within the Forest, but not attributed to Forest management activities, is
the urbanization or development of intermixed private lands within the Forest. Continued
development of these lands for residential purposes has the potential to affect aquatic and
riparian resources. Increased runoff and sedimentation from roads, roofs, and driveways,
increased use of surface and groundwater, increased use of herbicides, pesticides, and fertilizers;
and increased recreation uses on adjacent National Forest System lands can all be attributed to
urbanization. If activities on intermixed private lands approach tolerance limits for watershed
disturbance, additional activities on the Forest may be limited to avoid adverse and cumulative
watershed effects. With the limited amount of intermixed ownership on the Forest, this effect
should be minimal.

Another effect would be the reconstruction or development of additional highways within the
Forest boundary. There can be both short term and long-term effects from this type of activity.
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No additional highways are planned within the Forest. Currently, there would be reconstruction
of Highway 14 planned in the near future, through BMPs would presumably limit the effects to
aquatic resources. Existing culverts along U.S. Highways 14, 14A, and 16 are considered
barriers to fish passage in some streams that would hopefully be corrected in the future through
reconstruction or other opportunities.

As further development is anticipated along the Forest boundary, there is potential for noxious
weeds or other invasive plants and aquatic biota to spread upstream onto the Forest due to
livestock, recreation, or wildlife use. This may be one of the more significant cumulative
impacts in the next planning period, altering riparian vegetation communities and biota with
associated affects to water quality. Pollution of streams downstream of the Forest should be a
minor problem to on-Forest resources as gravity would dictate most of the effects.

Future management of aquatic resources will be dependent upon cooperation with other
agencies and stakeholders. Most emphasis of Forest management is on the maintenance,
protection, or enhancement of habitats, rather than the organisms that inhabit them, but the
National Forest Management Act also requires maintenance of population viability. The Forest
Service and cooperating agencies predicate the long-term maintenance and protection of Forest
aquatic and riparian biodiversity from effective natural resource management.

Management of fish populations is the role of state and other federal agencies that rely on Forest
management of habitats to meet overall viability goals. A specific example of cooperative
management is protection or conservation of viable Yellowstone cutthroat trout populations,
rainbow trout, and other demand species, such as brook, brown, golden, lake trout, and grayling.
Cooperative recovery efforts, including fish stocking and fishing regulations that protect
Yellowstone cutthroat trout are important to retaining this biological element of the Forest.

Habitat protection and improvement projects should focus on the needs of native species, MIS,
and other demand species. Management decisions that affect these species should be made
collaboratively, by the appropriate state and federal agencies or other stakeholders. Other
threats to native and desired, nonnative species viability, such as invasive species, habitat loss,
and pathogens should also be managed collaboratively.

Looking past the forest boundary to consider how the Bighorn National Forest direct and
indirect effects add cumulatively to downstream water quality, the most important consideration
is that the headwaters of streams and rivers are located on the Forest. There are no water
courses that originate on lands of other ownership that flow onto the Bighorn National Forest.
While the direct and indirect effects analysis shows that Bighorn National Forest activities
affect downstream water, overall, the water quality leaving the forest is good as documented by
Conservation District water monitoring. Impacts of subdivision, roads, and septic systems
downstream of the National Forest boundary are considered to be more important contributors
to water pollution than Forest activities.

Compliance with local, state, and water quality regulations will ensure that future management
activities under any of the alternatives will continue to protect aquatic and riparian resources on
the Forest and will not contribute to water quality degradation downstream of the Forest. Over
all, it is anticipated that physical aquatic resource conditions will at least be maintained or could
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be improved into the future, due to changes in management efforts, such as livestock grazing
and timber harvesting practices and improvements in the Forest transportation system.
Biological effects on aquatic species, such as disease, competition, and climate, are typically
beyond the control of normal management actions and may have adverse effects on those
species’ populations.
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Biological Elements

Biological and Habitat
Diversity

Introduction

Biological diversity refers to "the full variety of life in an area, including the ecosystem,
plant and animal communities, species and genes, and the processes through which
individual organisms interact with one another and with the environment" (USDA Forest
Service 1992). The Forest Service is charged with providing for diversity of plant and
animal species (36 CFR §219.26) and providing habitat to ensure viable populations of
species (36 CFR §219.19 and USDA Regulation 9500-04).

The Bighorn National Forest adopted a two-pronged approach to assessing and managing
ecosystem and species diversity for this plan revision effort. This approach is consistent
with direction from the Acting Deputy Under-Secretary for Natural Resources and
Environment, USDA (Tenny 2001) and with other national direction (Holthausen 2002) in
adopting current scientific knowledge into the planning process.

This approach works by first obtaining an understanding of ecological processes, described
in the Ecosystem Analysis. Ecological processes functioning within a Historic Range of
Variability provides for the most opportunity of beneficial habitats for species associated
with those habitats. The second aspect, described in the Single Species Analysis, examines
the provision for individual species viability, where species viewed as at-risk or as focal
elements within the ecosystem are analyzed in terms of habitat and population conditions
and trends.

The Ecosystem Analysis provides the decision-maker with information about the trends in
ecosystem conditions that will be either reinforced or changed by taking or not taking
various management actions. The ecological processes are placed in a management
context through the examination of the historical range of variability (HRV) and the
relationship between natural factors and management activities. Ecosystem function and
diversity is the focus of the Ecosystem Analysis. It addresses the continued functioning of
ecosystems and ecological communities within the planning area and its objectives are
listed below:

¢ Identify ecosystem elements whose current condition differs from most common
conditions based on HRV.
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¢ Provide an ecosystem context for the Single Species Analysis.

+ Quantify and describe the occurrence and distribution of ecosystem elements such as
covertypes and habitat structural stages for the existing condition and the conditions that
would result from the implementation of the alternatives, and compares them to
historical conditions.

¢ Determine how each management area contributes to the maintenance of biological
diversity and how combinations of management area allocations contribute to biological
diversity.

¢ Provide findings regarding conditions that will provide habitat for all species and
maintain ecological functions.

The Single-Species Analysis is an analysis of particular species and their habitats. These
species have been identified as having a need for a more rigorous examination of viability
due to their perceived rarity as a function of habitat or population conditions or due to their
representation of needs of other species and habitats (e.g., Management Indicator Species).
The following are part of the Single-species Analysis:

+ Emphasis species identified including federally Threatened, Endangered, Proposed, and
Candidate species; Forest Service Sensitive species; Species of Local Concern to the
planning area; Management Indicator/Focal Species; and Demand species. These were
selected from out of hundreds of species that rely on the Forest for habitat, including the
U.S. Fish and Wildlife Service (USFWS) list of Birds of Concern to comply with the
migratory bird executive order described below.

¢ Limiting habitat or population components and management risks for those species
identified.

+ Environmental consequences of the alternatives to the species and their habitats
described, and the likelihood of persistence in a viability context of the at-risk and
Management Indicator Species/focal species described.

This two-pronged approach evolved from policy and direction contained in many federal
laws and regulations, particularly the National Forest Management Act and the Endangered
Species Act. The goals of the Endangered Species Act demand a species-specific focus to
prevent extinction of endangered taxa. In contrast, NFMA and its implementing
regulations call for the maintenance of habitat diversity and viable populations of all native
and desirable non-native vertebrate species, which is broadened by USDA Regulation
9500-04 to include viable populations of all wildlife, fish, and plants. The Ecosystem
Analysis responds to limitations of the species-by-species approach and deficits in the
knowledge of species requirements. It is assumed that by providing functioning
ecosystems that the majority of species would remain viable. As a “safety-net” approach,
species for which a concern in viability exists are analyzed to ensure adequate measures
have been taken to address viability requirements of known species at risk.

The biodiversity analysis used a variety of reference materials. The Regional Office
commissioned a report on the Historic Range of Variability (HRV) of the upland
vegetation (Knight and Meyer 2003) as part of a Terrestrial Ecosystem Assessment (Regan
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et al. 2003). An assessment of Aquatic Ecosystems was also conducted (Winters et al.
2003). Eco-regional assessments as developed by The Nature Conservancy and others
were examined to help frame the Ecosystem Analysis and other aspects of the planning
process. Species level information was reviewed by the Wyoming Game and Fish
Department. The overall process used to assess viability, incorporating both ecosystem
level and individual species level components is described in the Viability Process
document in the administrative record.

The following laws, executive orders, regulations, and policies guide management of
biological diversity on National Forest System (NFS) lands.

Legal and Administrative Framework

Laws

The Multiple-Use Sustained Yield Act of 1960 — “It is the policy of the Congress that the
national forests are established and shall be administered for outdoor recreation, range,
timber, watershed and wildlife and fish purposes...The Secretary of Agriculture is
authorized and directed to develop and administer the renewable surface resources of the
national forests for multiple-use and sustained yield of several products and services
obtained therefrom...the achievement and maintenance in perpetuity of a high-level annual
or regular periodic output of the various renewable resources of the national forests
without impairment of the productivity of the land.”

The Endangered Species Act of 1973 — “The purposes of this act are to provide a means
whereby the ecosystems upon which the endangered species and threatened species may be
conserved, to provide a program for the conservation of such endangered species and
threatened species...”

The National Forest Management Act of 1976 — “It is the policy of the Congress that all
forested lands in the National Forest System shall be maintained in appropriate forest cover
with species of trees, degree of stocking, rate of growth and conditions of stand designed to
secure the maximum benefits of multiple use sustained yield...Plans developed ... shall ...
provide for the diversity of plant and animal communities based on the suitability and
capability of the specific land area in order to meet the overall multiple-use objectives, and
within the multiple-use objective.”

Executive Orders

EO 11990 Protection of Wetlands — “Each agency shall...provide leadership and take
action to preserve and enhance the natural and beneficial values of wetlands in
...conducting Federal activities and programs affecting land use.”

EO 13186 Protection of Migratory Birds— “Each agency shall...promote the
conservation of migratory bird populations™ as referenced by the Migratory Bird Treaty
Act and the Bald and Golden Eagle Protection Act.
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Regulations and Policies
36 CFR §219.19 (a)(5) Evaluate the effects of pest and fire management.

36 CFR §219.19 Fish and wildlife habitat shall be managed to maintain viable
populations of existing native and desired non-native vertebrate species in the planning
area.

36 CFR §219.26 Forest planning shall provide for diversity of plant and animal
communities and tree species consistent with the overall multiple-use objectives of the
planning area. For each planning alternative, the interdisciplinary team shall consider how
diversity will be affected by various mixes of resource outputs and uses, including
proposed management practices.

FSM 2670 Region 2 Supplement 2003-01 Forest Service direction on wildlife, fish, and
sensitive plant habitat management.

USDA Regulation 9500-04 states policies of the USDA with respect to management of
fish and wildlife and their habitats and prescribes specific actions to implement this policy.

Resource Protection Measures

In order to maintain biological diversity and viability, a combined approach using goals,
objectives, strategies, desired conditions, management areas, and standards and guidelines
has been developed. These management tools will help guide implementation of the
Revised Plan. Strategies that highlight improvement of resources, such as reintroduction
of beaver to improve riparian habitat, and such as strategies to reduce noxious weeds will
be of paramount importance in the next planning period. The standards and guidelines, in
particular, provide conservation measures for ecosystem and species habitat components.
Monitoring is a part of project planning and implementation and is designed to validate the
application and assumptions made in developing the plan and its components. The
configuration and use of management prescriptions was also varied by alternative to
provide areas where biological diversity were managed through either more active
management of vegetation resources, or through more natural processes.

Abstract

Proactive improvements for biodiversity in all alternatives (except A) included the focus
on larger management areas and the acknowledgement of, and planning for, larger
disturbance processes that typically shape high elevation vegetation types. This is varied
by alternative by focusing on mechanical methods versus more natural processes. In
addition, proactive measures were added for landscape processes in terms of goals,
objectives, standards and guidelines in the Revised Plan, as well as species-specific
requirements largely focused in standards and guidelines. Proactive measures to be taken
by management in this next planning period include the following:

¢ Watershed restoration (e.g., road and stream/riparian interactions).

¢ Travel management (road density concerns).

Biological and Habitat Diversity 3-57



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

¢ Livestock administration for non-forested vegetation improvement — particularly in
riparian areas.

¢ Aspen enhancement.

¢ Vegetation treatments for habitat diversity primarily in pole sized lodgepole pine stands,
and other cover types such as sagebrush and ponderosa pine with missed fire cycles.

¢ Prevention and reduction of undesirable non-native species (vegetative and non-
vegetative).

There is also the opportunity to begin use of wildland fire use. Sources for these measures
included more recent scientific findings and reports. One of the most important resources
for biodiversity is riparian areas, which are discussed in the Aquatics, Riparian, and
Fisheries section of Chapter 3.

Ecological assessments suggest that non-native species such as noxious weeds pose one of
the greatest threats to native ecosystem composition. Similarly, species composition is
affected through loss of habitat, which can occur when road construction results in the
permanent modification of habitat. These threats would be greatest under Alternatives A
and E where increased road construction occurs; current levels of threats would likely
remain constant in other alternatives. Natural disturbances (fire, insects, and disease)
would continue as the largest influence on structural diversity in forested and non-forested
cover types, with Alternative C having the highest potential for this, followed by B, and
Alternative D-DEIS and D-FEIS. Alternatives A and E would likely have more timber
harvest which would increase structural diversity in suited forested areas; however even in
these alternatives natural processes would dominate the shaping of overall structural
diversity. In Alternatives A and E, existing patterns of smaller openings as compared to
historical disturbances would generally persist where mechanical treatments are prescribed,
with this effect tapering off through Alternatives D-DEIS and D-FEIS, B, and C
respectively. Research Natural Areas (RNAs) that provide areas where ecological
processes are emphasized would be increased most in Alternatives B, C, and D-DEIS,
followed by D-FEIS.

Regardless of alternative, several species would continue to be at risk. Aquatic species
such as Yellowstone cutthroat trout and amphibians will both continued to be threatened
by non-native fish. Bighorn sheep may be at risk of contracting diseases from domestic
sheep. The ecology and distribution of several plant species is poorly understood, however
habitat associations of sensitive plants on the Bighorn National Forest suggest risk is low.
Roads are the most common development threat from management activities to individual
species’ habitat, with effects summarized above.

Ecosystem Analysis

The Ecosystem Analysis examines the consequences of the alternatives and their effects on
the composition (covertypes) and structure (habitat structural stages, fragmentation and
connectivity, snags and coarse woody debris) of systems on the Forest. Examination of the
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consequences of natural and human-caused disturbance processes is an important step in
evaluation of ecosystems and resulting biodiversity of the Bighorn National Forest. The
Single Species Analysis follows this section.

Many aspects of the existing condition of the ecosystems of the Bighorn National Forest
were described in the forestwide assessment conducted as part of the Analysis of the
Management Situation (on file in the administrative record). While the affected
environment and the environmental consequences presented in this section deal primarily
with resources on the Bighorn National Forest, a larger spatial scale was considered in the
ecological assessments reviewed (Regan et al. 2003, Winters et al. 2003) as described in
the viability assessment process documents in the administrative record. In addition,
interagency review and input has occurred and will continue through this process. The
assessments reviewed incorporate the best knowledge and science currently available.

The Bighorn National Forest is situated within the Big Horn Mountains section in terms of
ecological hierarchical classification (McNab and Avers 1994). The Big Horn Mountains
section is largely an island mountain range, surrounded by basin/plains type formations.
This section is further divided into subsections of three different geological/soils
associations:

+ Big Horn Mountains, Sedimentary Subsection (M331Ba).

+ Bighorn Mountains, Granitic/gneiss Subsection (M331Bb).

¢ Owl Creek Mountains Subsection (M331Bc).
Additional descriptions in the forestwide assessment (on file in the administrative record)
include discussions of climate and soils and their relationship to the geological formations,
which further refine the ecological classification into landtypes. Landtypes and soil
associations define the covertypes that occur in the Section and the Forest. The following

table displays the covertypes in the Section and the proportion of those elements on the
Forest.

Table 3-11. Comparison of major covertypes at the section and forest scale.

Major Covertype Percentage in Bighorn Percentage in Bighorn
Mountains Section National Forest*

Grass-forb 25% 18%

Shrub 16% 9%

Non-Vegetated 4% 10%

Forest 55% 63%

Source: Forest Common Vegetation Unit (CVU) vegetation GIS database, including all of the Forest and approximately
1 mile out from the boundary.

From this table, it is evident that the Forest has the bulk of the acreage for the forested
covertypes in the Section. Further analysis showed that the Forest has the majority of the
lodgepole pine and spruce-fir covertypes in the Section, modest amounts of the Douglas-fir
type, and marginal amounts of limber pine, juniper, and ponderosa pine with regards to the
overall amount in the Section by land ownership. Aspen and cottonwood covertypes occur
at low amounts across the Section, and the Forest has a small fraction of the acreage for
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these types based on land ownership. Where the Forest has responsibility for the majority
of the covertype in the Section, the management of these resources becomes the dominant
force for how these elements are maintained in the Section.

Despain (1973) described the relationship of soil types to vegetation occurrence, showing
that soils largely determine the potential vegetation type. Accordingly, there are few areas
on the Bighorn National Forest where forested covertypes are continually expanding into
meadows in a successional pattern. There is a natural edge between meadows, forests, and
other vegetation types. As shown in the previous table, the Forest has a high degree of
naturally fragmented landscape, with meadows and shrub covertypes frequently
interspersing forested covertypes. Strong association also exists where lodgepole pine
occurs primarily on the granitic soils, while Douglas-fir, limber pine, and ponderosa pine
occur on sedimentary soils. In general, the east side of the Forest is comprised of more
forested areas compared to the west, and further variations of forested to un-forested are
evident at the geographic area scale. Spruce-fir and aspen can occur on both types of
substrates. While it is necessary to consider the activities occurring on the resources and
lands surrounding the Forest for cumulative effects, information is often difficult to gather
for these areas. The Historical Range of Variability assessment conducted by Knight and
Meyer (2003) provided the context to assess what currently occurs versus what was
thought to occur historically and is used in several of the ecosystem analysis descriptions
below.

The appropriate scale for analysis was determined by the spatial extent of ecosystem
elements being evaluated, or in the case of species analyses, by the movement patterns,
population distribution, and other biological characteristics of specific taxa. The major
elements of the ecosystem components that affect functioning of those systems and that are
manipulated through management activities were selected for the analysis detailed in the
following affected environment and environmental consequences sections. Cumulative
effects are largely described by either the Forest or the Big Horn Mountain section and the
surrounding, immediately adjacent private land. There is additional discussion in the
Vegetation, Fire and Fuels, Insects and Disease, Wildlife, and Aquatics sections that
provides details that are not included in the Biological Diversity section.

AFFECTED ENVIRONMENT
COMPOSITION

The ecosystems of the Bighorn National Forest have a combination of forest, shrub, grass
and other vegetation and non-vegetated features. The composition of the Bighorn National
Forest can be described by the occurrence of dominant covertypes, including forested and
non-forested types. The major vegetation covertypes occur in elevation zones which are
strongly influenced by climatic and geologic effects including soils. Riparian areas cross
through the various vegetation zones.
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The amount and distribution of covertypes and the moisture regimes associated with them
affect the occurrence of species that are dependent on the ecosystems. As the Big Horn
Mountains are a geologic uplift, a strong elevation gradient shapes the arrangement of the
covertypes according to the precipitation levels and soils. Refer to the map in the
administrative record to view the current distribution of covertypes on the Forest that are
indicative of these elevation ranges.

There has likely been little change in the overall composition of the covertypes on the
Forest from a historical perspective. The amount of lodgepole (-10%) and grassland (-
13%) covertypes decreased, while spruce-fir (+13%), Douglas-fir (+6%) and sagebrush
(+3%) covertypes increased over the past 70 years. The increase in spruce-fir covertype
and differences in other cover types may be due to a difference in inventory methods and
classification, as well as the potential succession of spruce-fir from understory to overstory
in some lodgepole pine stands. Aspen has likely decreased over time. Knight and Meyer
(2003) concluded that the current composition of covertypes is likely within the historic
range, as climate is the primary driving factor of large scale changes, and it has remained
relatively constant in the last century.

The Forest covertypes that have been traditionally viewed as the most important from an
ecosystem and species viability perspective are the riparian, aspen, and spruce-fir forest
communities. This is due to their associated structure and moisture regimes that contribute
to watershed function and provide unique habitats for the most species.

The importance of riparian areas to overall biodiversity and use by species has been well
substantiated in the literature (Hawkins 1994, Thomas 1979). Riparian ecosystems cross
through and occur within a number of covertypes on the Forest and include wetlands, fens,
and surface waters. There is great variability in the size and complexity of riparian zones
because of the many possible combinations of stream gradient, elevation, soil, aspect,
topography, water quantity, and quality, type of stream bottom, and plant communities.
Girard (1997) characterized 12 main vegetation groups and 53 vegetation types that can
occur in riparian habitats on the Bighorn National Forest. From this aerial photo
interpretation effort, approximately 104,000 acres were identified as riparian covertypes,
which is approximately 10% of the total acres on the Bighorn. Riparian acres are not
displayed in the previous tables. Shrublands and forests make up more than 60% of the
riparian areas on the Forest. In contrast, less than 20% of the riparian areas are grass/forb
dominated. The following table displays riparian covertypes on the Forest.

Table 3-12. Riparian acres for the Bighorn National Forest.

Vegetation Type Acres and % of Total Riparian
Forested 42,288 (43%)
Shrub-dominated 18,445 (18%)
Grass and Forb 19,317 (19%)
Other 20,027 (20%)
Total Acres 100,077

Source: Bighorn National Forest Riparian GIS coverage and Girard (1997).
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Historically, variations in riparian covertypes have occurred in response to different land
uses (e.g., timber harvest and livestock grazing) and disturbance processes (e.g., flooding,
fires). Historic tie hacking used streams to move products, causing an alteration in
composition and geomorphology. While there have been no loss of streams on the Forest,
there may have been a reduction in the amount of riparian vegetation due to lowered water
tables from changes in geomorphology of stream systems (e.g., incised streambanks).
Willows, the primary riparian shrub, may have been reduced through historic livestock
grazing. A reduction in beaver colonies from historic levels has also affected the
ecosystem functioning of riparian areas. Refer to the Aquatics section for more
information on variances that have occurred. There are approximately 1,400 miles of
perennial stream on NFS lands within the Bighorn National Forest. Water originating on
the Forest contributes to flow in the Big Horn, Powder River, and Tongue River basins.
There are also hundreds of lakes, reservoirs, and ponds distributed across the Forest,
totaling approximately 6,000 acres or 0.5% of the Forest.

From a biodiversity perspective, particularly wildlife, the next most important covertypes
on the Forest are spruce-fir forests and the aspen forests. Spruce-fir forests typically have
a diverse stand structure due to the multiple canopies, size of trees, and amounts of coarse
woody debris and snags. This is a function of the long fire return intervals, which is
largely due to the moister climate and short growing season in which the forests are
located. There has probably been little change historically in the amount and distribution
of this covertype (Knight and Meyer 2003), though management and disturbance processes
have altered the structural stages. Exceptions to this were noted above. The late-
successional structure stage of this covertype is typically viewed as the most valuable for
species dependent on a high number of large snags and large amounts of coarse woody
debris. Well-developed soil horizons in this type support a diversity of organisms.
Lodgepole pine is the most dominant covertype on the Forest, though some lodgepole pine
is seral to spruce-fir (Hoffman and Alexander 1976, Jones and Ogle 2000). Approximately
half of the 385,000 acres of lodgepole pine on the Forest may be seral, indicating some
fluctuation over time in the amount of spruce-fir in response to disturbance processes,
succession, or vegetation management practices.

There are approximately 9,400 acres (less than 1% of the Forest acres) of aspen on the
Forest. Aspen represents the only ‘upland’ deciduous forest type in the mountain range.
As such, it provides habitat for plants, insects, and animals not provided by other forest
types. Aspen provides an abundance of forage for many species due to the moister sites it
typically occupies, its quick growth, and its higher-than-average number of snags and
cavities for some species due to the amount of diseases and pathogens associated with the
covertype. A greater diversity of understory vegetation also contributes to the biodiversity
value of aspen. Aspen have been noted to be in decline in many areas of the West from the
following factors:

¢ Conifer succession from reduced fire frequency as a consequence of active fire
suppression and a lack of fine fuels available from livestock grazing.

¢ Possible climate changes.
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+ High levels of ungulate browsing suppressing regeneration (Bartos and Campbell
1998).

Aspen on the Forest occurs on different sites as a climax or as a successional part of the
landscape, depending on soils and surrounding vegetation. It is not clear if any aspen has
been “lost” on the Bighorn National Forest, however there are many areas where conifer
succession is taking place and areas where ungulate browsing is retarding regeneration and
productivity of sites (Knight and Meyer 2003). Aspen have been a focus of management
effort for the past few decades, though the amount of treatments has not been enough to
cause widespread changes in the current condition of the covertype on the landscape; there
is still a lack of young aspen stands on the Forest.

Other habitat types of interest in the Big Horn Mountains include alpine meadows, cliffs,
and caves. Alpine meadows support a diversity of plants and associated pollinators despite
a short growing season. This covertype may be undergoing some loss due to the amount of
recreation use in the wilderness, among other factors. Cliffs and caves are a function of the
geological formations and provide for unique habitats for associated plant or animal
species. Cliffs and caves are largely unchanged from historical conditions, though
recreation use has altered some, such as a reduction of use by bats in highly visited caves,
or potential rock climbing disturbance at some popular cliff sites. Under the definitions in
the 1988 Cave Management Act, four “significant” caves have been designated on the
Forest, all on the Tongue Ranger District. Several other caves on the Forest may provide
habitat for bats and may be considered significant but have not been evaluated. No gating
or other restrictive management actions are in place for these caves. Cliffs are important
for nesting raptors and some rare plant species that can be sensitive to recreation
disturbance including rock climbing, which is currently a minor use.

Current threats to covertypes include introduction of non-native species (e.g., white-pine
blister rust and noxious weeds) and loss of covertypes through development (e.g. roads).
Non-native agents change the native composition of the covertypes beyond what has taken
place historically. Refer to the Insects and Disease, and Noxious Weeds sections for more
information on this subject. Most of the limber pine will have been killed from the white
pine blister rust in the next two decades. White-pine seeds are large and are important
foods for many species. Therefore, loss of this 5-needle pine will impact some wildlife
species. In the Terrestrial Assessment (Regan et al. 2003), road and urban development
patterns were evaluated against covertypes. Aspen and willow (riparian) covertypes
contain a high percentage of travel routes.

Ecosystem processes and composition may also be influenced by changes in plant and
animal species that shape the systems and disturbance processes. The introduction of non-
native fish species affects the ecological functions and composition of aquatic ecosystems.
The current lack of beaver also affects runoff and disturbance processes in aquatic
ecosystems. The lack of certain extirpated large predators such as wolves and grizzly
bears may be influencing upland ecological functions.

Thousands of species are tied to the habitat features described above, including plants and
animals, both terrestrial and aquatic. Due to the interspersion of many different habitat
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features, the Forest provides a unique setting for many species found within the Rocky
Mountains, Great Plains, and Great Basin ecotypes. No single species unique only to the
Big Horn Mountains has been identified, though unique subspecies occur due to the
isolated geography of the Big Horns.

ENVIRONMENTAL CONSEQUENCES
COMPOSITION

Direct and Indirect Effects

In considering direct and indirect effects to resources resulting from Forest Service
management activities, only those activities with the potential to cause a measurable or
substantial change are described. For example, minerals and special use activities are not
anticipated to have a substantial affect on the vegetation composition of the Forest because
these activities are a minor component of overall management activities on the Forest and
they are not expected to increase during the planning period.

Under all alternatives, climatic and biological processes will continue to be the dominant
influence the composition of the Bighorn National Forest. The occurrences of the major
covertypes are relatively constant over historic time frames. The current abundance and
distribution of major covertypes and vegetation composition are generally similar to the
common patterns over historic periods within HRV (Meyer and Knight 2003), with noted
exceptions where noxious weeds or other non-native species (e.g., blister rust) have altered
it. Composition changes following disturbances can last for varying amounts of time
depending upon the severity of the disturbance. For example, severe wildfire disturbances,
insect and disease, or blowdown in spruce-fir ecosystems can change composition for
hundreds of years following the disturbance, though eventually a spruce-fir stand will be
reestablished. Other types of disturbances create composition changes that last only for a
few years. Refer to the Wildfire and Insect and Disease sections in this chapter for more
information. The following management activities have the potential to introduce or
increase spread of noxious weeds, which are the most likely element to cause a more
permanent change in species composition of vegetation types currently on the Forest.

Effects from Livestock Grazing: Grazing by both livestock and wildlife is a disturbance
agent to the herbaceous cover. Grazing effects on composition depend on a number of
factors, including the amount of grazing, timing, seral stage of the area, and other
environmental parameters. Most changes to composition on the Forest, including the
expansion of Kentucky bluegrass in riparian areas, noxious weeds, and other effects
associated with livestock grazing have occurred from higher stocking rates of livestock in
the past. Grazing retards the growth of herbaceous and woody cover if done in excess, and
thereby slows progression of seral stages following disturbances. Trampling can also
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disturb soil or impact plant growth. Most effects from livestock grazing are evident in
riparian areas and, to a lesser extent, in meadows and aspen sites.

There will be few changes in the composition or the amount of riparian areas. The
composition of vegetation within riparian areas will trend towards species and life forms
(trees and large shrubs) associated with later successional stages. Standards and guidelines
limit activities adjacent to riparian areas and wetlands, including amount of livestock use.
Changes have been made in forestwide direction to address cumulative effects of livestock
and wildlife grazing to plant species composition; desired vegetation conditions are
addressed at the site-specific or project level. The effects of livestock grazing on
vegetative composition does not vary by alternative because livestock grazing does not
vary by alternative. Grazing conducted according to forest plan direction should result in a
positive change in vegetative composition from past conditions as riparian areas re-
establish in certain areas and composition tends toward later successional stages. For a
description of past, current, and future livestock grazing levels, refer to the Livestock
Grazing section in this chapter; for additional vegetative effects, refer to the Rangeland
Vegetation section.

Effects from Timber Harvest and Fire Management: Timber harvesting and/or
prescribed fire can emulate natural disturbances in that they change or remove the
dominant vegetation and provide for the growth or establishment of other vegetation.
Overall, there are no long-term changes to composition as regeneration occurs and matches
pre-existing composition. The amount of vegetation manipulated through timber harvest
varies by alternative, as described in the following discussion of habitat structural stages.

The largest effect to composition would be from natural disturbances including fire,
insects, disease, and blowdown. These disturbances would affect all vegetation types by
restarting seral progression. For forested vegetation types, refer to the habitat structural
stage discussion below. Prescribed fire would continue to be conducted primarily in shrub
covertypes. In non-forested vegetation types, many plant species are adapted to fire
occurrence and would thrive from the effects of fire. Other species would need time to
reestablish. Under Alternatives B and C, more land would be managed with wildland and
prescribed fire as the primary disturbance agents. Alternatives D-DEIS and D-FEIS would
be similar to existing levels of this type of management, and Alternatives A and E would
have the least amount of this type of management and more commercial timber harvest to
manipulate forested vegetation. In the past, harvested areas were sometimes revegetated
with species not present originally. This practice is no longer used. Timber harvest areas
are now planted with the tree species that occur on the site naturally. There are minor
amounts of tree injury due to harvesting practices that allow the spread of some diseases
among trees, however this amount is negligible at the forestwide scale due to the few acres
harvested each year, and has not been shown to cause the spread of any non-native diseases
that would affect composition.

Aspen management would be emphasized in all alternatives. However, due to past funding
history and priorities, and expense involved in protecting aspen from browsing, it is
unlikely enough aspen would be treated with regeneration treatments to counteract
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maturing forest conditions. Fifty acres per year may be treated with regeneration harvests
(e.g., canopy thinning, conifer removal, and clone fencing) over the next planning period in
Alternative D-FEIS, versus 10 or 20 acres likely in Alternatives A, C, or B, D-DEIS, and
E. This is considerably less than the 150 acres per year needed to maintain aspen on the
Forest in a more balanced age class distribution, based on acres and rotation age. Limited
road networks may limit treatment of this resource as costs rise considerably when access
is difficult. Livestock and wildlife browsing impacts would continue to be addressed
through small site-specific projects. Wildfires and prescribed fires may help regenerate
stands and control succession in some instances, though there may be insufficient fine
fuels in aspen stands to carry fires. For the next planning period, management emphasis
(other than regeneration treatments) will likely focus on removing conifer encroachment.
Up to several hundred acres per year could be treated with this practice. Herbivory
impacts would likely continue to retard aspen regeneration. In addition, both harvesting
activities and fire management activities can provide conditions for the establishment or
expansion of undesirable or non-native vegetation

Effects from Recreation and Travel Management: Roads and trails change vegetation
composition by removing existing vegetation and altering soil structure. For a description
of existing and future road and trail networks and densities, refer to the travel management
section of Chapter 3, and to the connectivity/fragmentation discussion below. Roads have
been constructed primarily to harvest timber on the Forest. They are generally constructed
in the less steep terrain and in open covertypes (sage, grass) when possible due to ease and
cost of construction. Hiking trails largely follow riparian areas, are narrow (2’ wide), and
are typically constructed for recreation purposes. Less than 3 miles of new hiking trail are
anticipated in the next planning period, while most trail maintenance will involve
reconstruction or other activities. There would be anticipated reductions in overall road
densities in Alternatives B and C and increased levels of road densities in Alternatives A
and E. If Piney and Rock Creek areas are roaded in Alternative A and E, this would
significantly increase road densities. Road densities in both Alternative D-DEIS and D-
FEIS would remain similar to current levels, with small increases. Approximately four
miles of road per year would be decommissioned under all alternatives, allowing some
areas to regenerate to pre-existing covertypes, although decomissioning is currently largely
focussed on user-created routes which do not reduce the Forest system route density.
Where new roads cross streams, there will be some disruption or loss of aquatic vegetation
and function. The required use of best management practices limits the effects of stream
crossings from recreation and travel management.

Alternatives E and A would likely have some impacts to spruce-fir due to timber harvest
activity. These alternatives would have the most potential impacts on riparian (increased
road crossings) and likely minimal, if any, impacts to aspen. However, none of the
impacts would likely cause a loss or decline of the cover types. The total miles of road and
acre equivalents of anticipated road development by alternative are displayed in the table
below. Approximately 90% of these roads would be closed following construction and
use. However, some loss of vegetation communities would occur associated with the
acreage impacts. The acre figure estimated was from an assumed 16-foot road prism.
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Under Alternatives A and E, primary access roads into the Piney/Rock Cr. areas would
remain open for motorized vehicle travel for the purposes of this analysis. This would
represent a substantial change over current conditions. The roads considered in this
analysis are forestwide estimates derived from timber modeling, with inherent
assumptions. This analysis does not include temporary roads built within harvest units that
typically revegetate well.

Table 3-13. Anticipated road construction for the Bighorn National Forest by alternative for the first
decade.

Alternative Miles of Road/Acres
E 21 miles / 41 acres
A 17 miles / 33 acres
D-DEIS 12 miles / 23 acres
B 8 miles / 16 acres
D-FEIS 6 miles / 12 acres
C 4 miles / 8 acres

In addition to management-created roads, roads created by recreationists continue to be of
concern. These user-created roads do not typically affect composition as much as system
roads, as they tend to be limited to tire tracks, though watershed effects (e.g., erosion and
sedimentation) also accompany these roads. An effect that is directly proportional in
relative magnitude to the amount of road construction anticipated in the table is that people
and vehicles on open motorized routes are a vector for spreading invasive species (e.g.,
noxious weeds).

In addition to roads, dispersed recreation campsites affect composition by removing
vegetation on the site; sites are typically in riparian areas or in meadows on the edge of
timber stands. This type of use would probably increase, though new emphasis on
managing these types of sites applies to all alternatives. This problem occurs in both
wilderness areas and in motorized recreation areas, so there would be no likely differences
among alternatives. Developed sites (campgrounds, lodges, summer cabins, etc.) have also
caused a loss of habitat or a change in original composition, though there is no increase in
this type of activity anticipated in the next planning period. In addition, there can be effects
to vegetation resources from winter motorized recreation activities. A summary of this
information occurs in the Wildlife section of Chapter 3, but also applies to vegetation
resources.

With regard to caves, recreational activity would continue, possibly impacting some caves,
though there would be no “loss” of caves. However, development and implementation of
management plans for these resources has also been identified as a strategy in the Revised
Plan. Where significant damage or safety considerations exist, some caves may have
restricted access applied. Caves serve an important role in providing habitat for rare bats
and other species. Of typical concern for caves are the effects of above-ground activities,
including road construction and vegetation management (grazing, fire, timber harvest,
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etc.). As most of the cave resources are located on the steep faces near the Forest
boundary, there are few, if any, above ground activities anticipated for these areas that
would have the potential to affect these resources, though plan direction was included to
address this potential in projects. It is assumed that vegetation management largely
mimics what would occur naturally, but road construction would not. As discussed above,
there would be more potential for additional roads in Alternatives A and E as compared to
other alternatives.

Cumulative Effects

The analysis area for cumulative effects to biodiversity composition would include the
Bighorn National Forest and the land immediately adjacent to it within approximately 3
miles. Trends applied to the larger Big Horn Mountains ecosection are noted below
(limber pine). Cumulative effects include past, present, and reasonably foreseeable
(planning period) projects, as mentioned in the summary of activities table in the
introduction to Chapter 3. The time period into the future considered would be the
planning period (10-20 years). From this table, refer to the past and present activities of
vegetation management and roads, and the reasonably foreseeable future activities of
subdivisions, highway widening, and increased recreation use (OHV, demographics) for
the most significant effects to ecosystem composition. In considering the direct and
indirect effects described above, the following table presents a summary of how the
alternatives are anticipated to cumulatively affect ecosystem composition.

Table 3-14. Relative impact of alternatives on the ecosystem composition resource.

Land Use Category Less Impact<& Relative Impact 2>More Impact
to composition
Effects from land authorizations No difference between alternatives
Effects from motorized recreation C D-FEIS B D-DEIS A E

mgmt. (potential for user created
roads and increased dispersed
recreation use associated with
anticipated road construction)

Effects from livestock grazing No difference between alternatives

(noxious weed increase)

Effects from timber harvesting (tie C B D- D-FEIS A E
to suited acres and loss of DEIS

composition from roads, stream
crossings, and potential increase
in noxious weeds)

Effects from utility corridors and No difference between alternatives
additional development of land

Land available for locatable D-
minerals and oil and gas c B peis D-FEIS A E

Noxious weeds and non-native vegetation (e.g., cheatgrass) would also likely continue to
expand on lands adjacent to the Forest and private lands within the Forest due to lack of
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treatment. Expanding subdivisions adjacent to the Forest also provide a loss of
composition and habitat, and opportunities for weeds. Livestock grazing, particularly in
riparian areas, would further create opportunities for noxious weeds. This could create
larger seed sources and opportunities for expansion onto the Forest. Dispersal vectors of
most significance include roads, recreation use, livestock, and wildlife. Loss of vegetation
composition could also result in loss of species such as pollinators and other wildlife tied
to the affected vegetation. The Forest developed a 5-Year Action Plan to implement
Revised Plan direction (similar in all alternatives) to reduce the potential for expanding
noxious weeds and the loss of ecosystem composition elements associated with them.

Other than planned expansion of the U.S. Highway 14 corridor above Dayton, there are no
additional losses of composition due to highways anticipated. It is likely that road
densities adjacent to the Forest would continue to increase through urban development or
other resource uses, making the integrity of the vegetation composition on the Forest more
valuable.

The loss of extensive acres of limber pine is expected to continue because of the non-
native white pine blister rust. While the Forest is collecting seed from resistant trees, it is
expected that 90% of the limber pine will be killed from the rust within the next 2 decades.
Trends of this effect would be similar for the lands adjacent to the Forest, and for the entire
Big Horn Mountains ecosection. This effect would continue without regard to plan
alternatives.

Aside from noxious weed impacts and any potential additional road crossings described
above, riparian areas would likely continue to improve in quality in terms of vegetative
composition and structure over time. This is primarily related to the application of
livestock grazing standards and guidelines, and other forestwide direction listed in the
riparian section of Chapter 1 of the Revised Plan. Improvements in riparian areas have
been demonstrated for at least the past decade on the Forest at the project scale in terms of
both improved livestock administration and in terms of watershed improvement projects.
Riparian areas off the Forest may degrade in comparison to the Forest through urban
development or other land uses, placing a higher value on this type on the Forest. The
Forest also has the bulk of the montane riparian component of the Big Horn Mountain
ecosection, indicating trends on the Forest would affect or represent the larger area. These
effects would occur similarly for all alternatives.

Effects of water depletion on riparian system function and vegetative composition may
increase if municipalities request additional reservoirs or diversions. However, many
municipalities are also utilizing wells drilled off the Forest for their water needs. There
would not likely be any additional depletion from the Forest attributable to agricultural
diversions or facilities needs on the Forest. Refer to the Aquatics section of this chapter
for further discussions on aquatics and riparian impacts.

Together, the past, present, and future uses associated with the alternatives and the adjacent
land impacts indicate an increased value in the less developed condition of the Forest in
terms of retaining composition elements. This would favor the alternatives that call for
less active management in terms of road related disturbances, favoring Alternative C, then
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B, then D-FEIS, D-DEIS, A, and then E. There is very little likelihood of additional
disturbances on the Forest such as new campgrounds, lodges, administrative sites, or other
developments that would create a loss of habitat. In considering the above cumulative
effects, there is some risk to biodiversity from a reduction in composition (weeds, limber
pine, etc.), however the impacts in the next planning period are estimated to be localized
from weeds rather than widespread, and it is anticipated that some rust-resistant limber
pine may also emerge over time. It is estimated that existing natural processes will allow
the composition elements to continue to function across all alternatives.

AFFECTED ENVIRONMENT
HABITAT STRUCTURE STAGES

Forested ecosystem elements are created and maintained through the interplay of
succession and disturbance. Succession is a process of biotic community development that
involves changes in species composition, structure, and community processes over time.
Succession is reasonably directional and, therefore, predictable (Schwarz et al. 1976).
Forested stands develop recognizable stand structures over time. This structure can be
described in terms of the horizontal and vertical distribution of components including
height, diameter, crown layers, and stems of trees, shrubs, herbaceous understory, snags,
and down woody pieces (Thomas 1979). At broader spatial scales, disturbance and
succession along with edaphic features lead to structural pattern represented by patches,
and patch boundaries.

Different arrangements of these components provide different habitat for wildlife
(Edgerton and Thomas 1978, De Vos and Mosby 1971). Combinations of these
components were identified as habitat structural stages (HSS) for forest covertypes by
Hoover and Willis (1987), and range from HSS 1 (grass/forb) to HSS 5 (old growth). The
following table describes the characteristics of HSS; HSS 5 is discussed separately below.

Table 3-15. Habitat structural stage definitions, Hoover and Wills (1987).

Habitat Structural Stage Description Diameter Crown Cover %
1 Grass/Forb Not applicable 0-10%
2 Seedling/Sapling <1inch 10-100%
3A Pole Sized 1-9inches 10-40%
3B “ 1 -9 inches 40-70%
3C “ 1 -9 inches 70-100%
4A Mature Timber 9+ inches 10-40%
4B “ 9+ inches 40-70%
4C “ 9+ inches 70-100%
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It is important to recognize that structural stages represent succession in forested stands
only; the grass/forb, structural stage 1, refers only to forested stands that have undergone a
stand-replacing event and are temporarily in a “non-forested” condition. Structural stage 1
does not include naturally occurring meadows, nor does structural stage 2 include naturally
occurring shrublands. Though the Forest’s CVU database assigns structural stages to grass
and shrub vegetation types, the areas where this is a successional stage to future timber
types carry a “T” (timber) designator.

The Bighorn National Forest is dominated by the HSS 3 size classes. This is primarily due
to fires in the latter part of the 1800s and to a lesser extent timber harvest in the 1960s. At
some sites, the burned areas have stagnated at pole-size (5-9” diameter) stands; the
harvested areas have regenerated in sapling size (1-5” diameter) stands. Structural stages
also vary geographically. In the Piney/Rock Creek area, past fires have resulted in almost
entirely pole sized stands (HSS 3); in Shell Canyon approximately 60% of the stands are in
a mature (HSS 4) condition. There are also differences among covertypes; for example,
lodgepole pine and Douglas-fir stands have a high proportion of HSS 3 compared to
spruce-fir. Lodgepole pine is a fire-adapted species which often regenerates in densely
stocked stands following disturbance. Many of these stands become stagnated at the pole
size and are regenerated by another disturbance prior to reaching more mature stages. For
additional discussion of structural stage distributions by covertype and by geographic area,
please refer to the forestwide and geographic area assessments completed for the plan
revision and the administrative record, and Chapter 3 of the Revised Plan. The following
table describes the distribution of structural stages by covertype at the forestwide scale.
Early, intermediate, and mature stages represent the totals of those stages above them as a
percent of the total acres.

Table 3-16. Acres in each HSS by covertype for Bighorn National Forest (2002).

HSS Spruce-fir Lodgepole pine Douglas-fir Ponderosa pine Aspen
1 0 4,260 0 0 0
2 2,015 9,023 188 0 119
Early 1% 4% 0% 0% 1%
3a 27,091 13,173 7,149 1,060 1,892
3b 49,840 78,178 22,674 5,636 3,406
3c 4,7848 157,432 30,377 4,053 529
Intermediate 53% 71% 60% 57% 62%
4a 8,601 4,292 2,388 1,118 1,163
4b 37,352 30,954 12,270 4,768 1,817
4c 62,007 53,008 25,249 2,074 474
Mature 46% 25% 40% 43% 37%
Total Acres 234,754 350,320 100,295 18,709 9,400
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The 1985 Forest Plan had direction to maintain 5% of Diversity Units (approximately
5,000-acre areas) in the grass/forb structure stage (HSS1) and 5% in the old growth stage.
While the Forest is likely meeting this past old-growth direction, it is not meeting the early
seral condition direction. Maintaining significant components of both types is an
important element of planning for biodiversity.

There are no lands currently defined as HSS 5 (late-successional/old growth) in the
Forest’s CVU database. The failure to classify stands as HSS 5 results from the difficulty
in classifying old forest through aerial photo interpretation. However, documentation on
the amount and distribution of late-successional forested stands (HSS 5) were prepared as
part of the forestwide assessment. This documentation also addresses future management
recommendations (see the administrative record for a more complete discussion). There
has been a limited amount of inventory to determine the amount and distribution of old
growth on the Forest. Inventory has largely been completed in the Clear/Crazy and
Tensleep geographic areas, with the Goose Creek geographic area scheduled for 2005. On
a forestwide perspective, available data comes from stand exam (inventory) data on
approximately 40% of the forested acres. Old growth inventories (scorecards) have only
been conducted in small project areas in response to desired vegetative treatments, the
exception being the Clear/Crazy effort. From stand origin dates (when the stand was
regenerated) and current knowledge of 4C structural stages in roadless areas where timber
harvest has not occurred, it is estimated that approximately 10-15% of all the forested acres
on the Bighorn National Forest would currently qualify as old-growth. The following table
displays the description of old growth by covertype. Some covertypes (limber pine,
juniper, and cottonwood) were not described due to their low occurrence on the Bighorn
National Forest, historically and presently, and lack of management in these types.

Table 3-17. Old growth descriptions by covertypes.

Covertype Age of Largest Trees DBH of largest trees Crown Cover %

Lodgepole 150 10 tpa > 10 inches > 1 canopy layer

Spruce-Fir 200 10 tpa > 16 inches >1 canopy layer

Ponderosa Pine 200 10 tpa > 16 inches > 1 canopy layer

Douglas-fir 200 10 tpa > 18 inches > 1 canopy layer >50%
cover

Aspen 100 20 tpa > 14 inches > 1 canopy layer >50%
cover

Tpa - trees per acre, from (Mehl 1992)

Characteristics of late-successional stands vary according to the covertype as described in
Mehl (1992). For example, late-successional conditions in ponderosa pine stands involve
large trees in an open, park-like setting, while the same stage in spruce-fir involves large
and small trees in a multi-canopied overstory and a diverse understory. One challenge in
using habitat structural stages to describe forests is that there are no provisions for multiple
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canopy layers or numerous age classes within the same stand of trees (Hoover and Wills
1987).

Spruce-fir forests typically occupy higher elevations and wetter zones, causing a longer
disturbance interval and allowing stands to reach a mature and old growth condition more
readily than some lodgepole pine stands. However, most of the spruce-fir and higher
elevation lodgepole pine types are in a mature condition. This may indicate a lack of
younger structural stages, though the covertypes are still within natural ranges due to the
long fire return intervals. The current amount and distribution of structural stages has been
the result of disturbance processes, namely the combination of wind, insects and disease,
and wildfire. From the late 1800s to the early 1900s, widespread fires changed the forested
landscape.

Ponderosa pine occurs primarily at lower elevations around the edge of the Forest
boundary. Most of the ponderosa pine is in mature structure stages with dense understories
as a result of fire suppression for the past century. Douglas-fir occurs at higher elevations
than ponderosa pine and is similarly characterized by an abundance of mature conditions
with dense understories. While also a result of fire suppression, the structure of Douglas-
fir is generally not out of HRV (current condition is not significantly different than
conditions common in the past), due to a more mixed fire return interval. Aspen is not
abundant on the Forest and typically occurs on more mesic soils at mid-elevations. It is
also represented by an abundance of HSS 4. Limber pine, juniper, and cottonwood were
not displayed due to their lack of abundance on the Forest. Refer to the administrative
record to view the current distributions of structural stages by covertype on the Forest.

Disturbance Processes Affecting Structural Stages

Ecosystem processes are most influenced by the availability of water, in terms of both soil
moisture and what is available in the atmosphere and in surface water. Disturbance
processes such as fire, insects, and disease often fluctuate in response to water availability.
Water is not evenly distributed on the Forest. High elevations are generally wetter than
lower elevations. The “rain shadow” effect from high peaks also influences available
moisture. This distribution of water influences the spatial pattern of aquatic and riparian
ecosystems and influences soil types and associated vegetation covertypes.

Succession is slow in Rocky Mountain coniferous forests because of the short, cool
growing season (Knight 1994). Decomposition is also limited by the cool and sometimes
dry climate (Knight 1994). As much decomposition can occur under the snow as during
the summer (Fahey 1983). Forest level growth, nutrient cycling, and decomposition
processes have also been modified by land uses or disturbances.

The main disturbance processes of fire, insects, and disease affect all vegetation covertypes
on the Forest creating changes in composition and structure stages, but these changes are
obvious and attract management attention in the forested covertypes. Blowdown typically
only affects forested vegetation and affects much fewer acres than fire, insects, and
disease.
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Fire is the most significant natural disturbance agent in high-elevation forests of the Rocky
Mountains. Wildfire has been an important influence on the patch size and landscape
structure, density, species composition and age of non-forested and forested vegetation
throughout the Bighorn National Forest. Meyer and Knight (2003) report that “At higher
elevation, fires were less frequent and the stands had a mixed fire regime, with both ground
fire and stand-replacing fire occurring in the past; the structure and fire pattern of this
forest is probably consistent with historic forests.” The role that fire plays in an ecosystem
is summarized by fire regime descriptions as described in the Fire and Fuels section of this
chapter. Stand-replacing fires may be small or widespread in extent on the Bighorn
National Forest. With the exception of ponderosa pine, juniper and Douglas-fir forests,
fire suppression has not currently altered fire return intervals, as long intervals are typical
for higher elevation forests that comprise the majority of the Bighorn National Forest. As
more low-elevation forested types occur in the remainder of the Big Horn Mountains
ecosection, fire suppression has likely had a larger effect on altering historic patterns of
structural stages and covertype composition than compared to the Forest.

Insects and disease are widespread over the Forest. Refer to the Insects and Disease
section for further information. Bark beetles can act as a stand replacement process similar
to fire, but frequently occur at low levels that affect small groups of trees and influence
within-stand structure more than landscape structure. Changes in stand composition and
structure can be changed relatively rapidly by insect attacks.

Native diseases mostly operate at the stand level and influence growth and structure of
individual trees. Dwarf mistletoe and Comandra blister rust are noted for reducing tree
growth and ultimately the supply of forest products but also provides wildlife habitat
structure not found in areas without mistletoe. Native disease works more slowly than
insects and may take decades to change forest stand composition or structure. Non-native
diseases such as white pine blister rust work much faster and have much more impact on
the native species.

Engelmann spruce is affected primarily by spruce beetle (Dendroctonus rufipennis).
Lodgepole pine is affected primarily by the mountain pine beetle (Dendroctonus
ponderosae), Comandra blister runs, and dwarf mistletoe (parasitic plants). Armillaria root
disease has been observed on lodgepole pine, ponderosa pine, and subalpine fir, but is of
minor concern on the Forest. Comandra blister rust has also been observed on ponderosa
pine but is of minor concern. Western balsam bark beetle primarily affects subalpine fir.
Aspen decline is due to a complex of lack of disturbance, fire suppression, and replacement
by other later successional species.

Blowdown extent and patterns are influenced more by topography and duration of wind
events. Blowdowns have occurred in the recent past, including 1991, 1993, and 1997
where a combined total of approximately 4,000 acres of mature timber were blown over.
This scale of wind incident is historically rare on the Forest. Smaller events are more
common. Some of the blowdown in forested stands are associated with the edges of
timber harvest units or fires, where wind patterns have been changed by the removal of
trees. Blowdown may also result in increased levels of insect and disease elements.
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Timber harvest activities have occurred in approximately 18% of the forested acres on the
Forest, though only approximately 3% of the forested acres have been treated with
clearcuts (Regan et al. 2003). Harvest systems other than clearcut do not affect structural
stage distributions nearly as readily.

Alterations in stand structure affect habitat for plant and wildlife species. Some species are
adapted to an open structure for at least part of their life cycle. Some animal species need
a long line of sight for successful hunting; some rely on plants that need a sunny or open
understory. Other species need large trees and snags in dense canopies for nest sites and
winter roosts, or shaded growth conditions for certain plants. Some animals may use a
combination of open forest for foraging and dense patches for nesting in close proximity.

ENVIRONMENTAL CONSEQUENCES
HABITAT STRUCTURE STAGES

Direct and Indirect Effects

Vegetation patterns across large spatial scales result from complex interactions between
biotic and abiotic disturbances, processes, and constraints. It can be difficult to project the
combined effects of these complex interactions over long periods of time due to the
assumptions involved. For planning purposes, vegetation modeling did not include these
more random and highly variable factors that will inevitably occur. Only management
induced changes resulting from mechanical harvest were modeled. However, these natural
disturbance processes will continue to affect large areas throughout the next planning
period, regardless of management prescription emphasis. Even though mechanical harvest
may reduce fuel loadings in some prescriptions, fires and insects and disease will likely
occur at increasing levels given the current age of the forested areas.

For each alternative, modeling was conducted to describe the likely projection of habitat
structural stages over time. Projecting changes in vegetation structure and composition
over time is an important part of predicting the environmental consequences of changes in
the occurrence and distribution of ecosystem aggregates and in the maintenance of
biological diversity from management area allocations. The contractor providing the
information used the Woodstock© model, which allows for growth and yield components
of forested stands to be tracked spatially as one possible solution. Actual site-specific
project implementation will likely be more detailed and may be different than the solution
the model predicted. The existing CVU GIS database was used as a baseline for this
modeling effort. Constraints were applied to the model to reflect forestwide standards and
guidelines, as well as management area prescriptions and their corresponding emphasis.
For determining availability of commercial timber products, only those acres suited for
timber production (see glossary) within management prescriptions 5.11, 5.12, 5.13, 5.4,
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and 5.5 were included. Refer to the administrative record and FEIS Appendix B for
additional details on this modeling.

There are no anticipated effects from minerals management, special uses or other programs
on the Forest other than those listed.

Effects from Timber Harvest: Timber harvest can directly alter the structural stage of
forested covertypes, either in density, size class, or canopy cover. Several harvest methods
are available to achieve silvicultural objectives, producing different effects. Uneven-aged
systems maintain a forested canopy. Even-aged systems such as shelterwood retain some
of the canopy longer. Clearcut harvests create an immediate change to structural stage 1.
Refer to the Vegetation and Timber sections in this chapter for further information. Final
harvests conducted for timber production objectives on suited timber lands are designed
with an assurance of regeneration within 5 years. This successful regeneration maintains
covertypes and initiates the flow of successional stages over time. Different management
scenarios emphasize or allow retaining forest structural elements within regenerated
stands.

The following table illustrates the anticipated habitat structural stage distribution by
alternative that is anticipated in conjunction with timber harvest at the 10-year and 50-year
horizons. Modeling was conducted up to 150 years to ensure long term sustained yield of
the suited timber component, which all alternatives met. Model results are only from
predicted timber harvest, and do not include changes in structural stages that are possible
from natural disturbances. Spatially, management changes would mostly occur where
suited lands are designated. As forests mature, levels of insects and disease and fire would
likely become the major agents of change resulting in changes in structural stages. Refer
to the Fire and Fuels and Insects and Disease section for estimates of this type of activity.
Model results are compiled for all forested acres. For more details on acres of structural
stages by covertype (e.g., lodgepole, spruce/fir, ponderosa) or geographic area, refer to the
administrative record. In the table, the early stage includes HSS 1 and 2, the intermediate
stage includes HSS 3A-C, and the late stage includes HSS 4A-C and 5. Total forested
acres used in the model were approximately 724,500. Variations across alternatives are
due largely to harvest method and acres of suitable timber as described in the timber
products and forested vegetation sections within this chapter. Refer to the Timber section
in this chapter for anticipated HSS on suited lands.

Table 3-18. Acres of habitat structural stage by alternative at 10- and 50-year periods.

HSS Alt A Alt B AltC  Alt D-DEIS Alt D-FEIS Alt E
Early 67,736 60,593 56,959 62,981 63,654 69,327
(1 and 2) 8% of total 7% 7% 8% 8% 9%
10 years forested
50 Years acres
20,245 8,198 4,503 10,532 10,142 20,108
2% 1% 1% 1% 1% 2%

Intermediate (3A-C) 402,213 407,060 409,600 405449 406,396 402,089
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HSS Alt A Alt B AltC  AItD-DEIS AltD-FEIS AItE
10 yrs. 50% 50% 50% 50% 50% 50%
50 Years
301,333 305137 303,818 305581 306,299 302,862
37% 38% 38% 38% 38% 38%
Late 131,023 133,616 134,774 132,758 133,640 129,668
(4A-C) 42% 42% 43% 42% 42% 42%
10 Years
50 years 280678 289210 294281 286347 287207 279,386
35% 35% 36% 35% 35% 34%
Old Growth (5) 10 210,784 210,795 210,786 210,775 210,778 210,810
Years 26% 26% 26% 26% 26% 26%
50 Years 210,784 210,795 210,786 210,775 210,778  210.810
26% 26% 26% 26% 26% 26%

Under all alternatives, model results indicate that without fire or other natural disturbances,
there will be very little change from current conditions as a result of timber harvest
activities at the forestwide scale.

In Alternatives A and E, there is some risk of not retaining enough old growth due to
increased levels of harvest should natural disturbances create additional losses of old
growth. However even under Alternatives A and E, less than 30% of the total forested
acres is suited for timber production. Modeling of potential harvest levels included the old
growth parameters. Under all alternatives, the model indicated that the lack of timber
harvest activity would result in an increase in the amount of habitat structure stages 4A-5.
The increase is less pronounced under Alternatives A and E; however, under all
alternatives it may be difficult to meet or maintain younger seral stages from harvest on
suited lands alone.

In some areas, timber harvest and the resulting changes in habitat structural stage may
improve resiliency to natural disturbances. For example, where timber harvest is
employed, wildfire severity may be reduced due to less fuel loading. However, with fire
this could be a double edged sword. Experience on the Forest has shown that roads
constructed for timber harvest may provide additional fire starts from recreational use.
Roads do not always provide barriers to fire spread during intense stand-replacing fires due
to spotting potentials of forested covertypes, and the high wind usually associated with
larger fires. Roads do improve firefighter access so that any fires caused by increased
human use are typically kept small.

Effects from Disturbance Processes (Fire, Insects and Disease, Blowdown): For all
alternatives, the combination of wildfire, insects and disease, and blowdown would
continue to be the most significant disturbance events influencing changes of forested
covertypes and causing differences in habitat structure stages. These largely random
events were not included in this effects analysis modeling conducted as part of the plan
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revision. However, fire probability modeling indicates a 18% chance of fires consuming
more than 15,000 acres total on the Forest in the next 10 years, based on known fire
occurrences since the early 1900s. This could be in addition to insect and disease
outbreaks and blowdown, though they are often interrelated.

Wildfire would likely be more extensive in alternatives emphasizing natural processes,
such as C and B. Wildfires and insects are both influenced by stand structure and drought.
Since many of the existing forest stands originated between 100-150 years ago, there is
potential for large-scale events over large areas of the forest during extreme climatic
conditions (Brown et al. 1999, Romme and Knight 1981, Veblen et al. 2000).

Alternatives A and E have the greatest number of acres where direct fire suppression
would be used and where insect and diseases could be managed. Conversely, Alternatives
C and B would have more acres where fires are allowed to burn to accomplish resource
objectives. Similar suppression efforts for insects and disease would accompany the fire
suppression efforts, as stands managed for commercial timber products would have active
management against these agents. There would be a difference in resilience or treatment
of blowdown with Alternatives C and B having more acres where natural processes are the
dominant force, and salvage would not occur at the same level as Alternatives A, E, and
Alternative D-DEIS and D-FEIS. Because of subalpine forest’s wildfire character
(generally wind-driven during dry periods which results in distant spotting), it is projected
that large wildfires will continue to occur under all alternatives in this covertype, and the
extent of fire would be unlikely to differ significantly across alternatives.

Prescribed fire is largely conducted in non-forested covertypes, though an increasing
amount of forested covertypes are being treated in the past few years. These burns did not
target forested stands that are considered suitable for commercial timber products.

Blowdown is a random event, though typically mature stands are more affected than young
stands of trees. Blowdown has the potential to occur within the next several decades,
though would likely be at a scale of hundreds to a few thousand acres.

With regard to old growth seral stages, Revised Plan direction was updated to include
double to triple the amounts of old growth managed for compared to the 1985 Plan, largely
in response to species viability concerns, and from information in the Terrestrial
Assessment (Regan et al. 2003, Romme 2002). Ten percent would be sought for most
forested covertypes and 15% for spruce-fir. Because old growth typically has higher fuel
loads and stands with little resistance to the disturbances, natural disturbance processes
would be the dominant influences. Revised Plan direction for early seral conditions was
retained, though modified to include both grass/forb and seedling/sapling stages (HSS1
and 2) rather than just the grass/forb stage (HSS1), as the timeframe of transition from
stage 1 to 2 is relatively short (10 years). Young seral stages provide a balance of
structural stages on the landscape for species and ecosystem process functioning. Revised
Plan emphasis for the next planning period would be to obtain an inventory of old growth
structure stage for use in planning and evaluating projects.
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Effects from Livestock Grazing: Livestock and wildlife use of forage can affect the
regeneration of forested covertypes by impeding or delaying progression to more mature
conditions if seedlings or saplings are consumed or damaged. This impact is addressed
through forestwide standards and guidelines for livestock grazing, and current effects are
anticipated to be reduced over time through application of these measures. Wildlife effects
to this resource are not directly manageable, though Wyoming Game and Fish Department
(WGFD) population objectives do consider carrying capacity. Ungulate grazing may also
impact stand composition and structure by reducing the availability of fine fuels for fires.
This is most noted in aspen stands, though it can also affect the edges of meadows and
conifers where fire spread between stands may be reduced. This effect has not been
quantified on the Bighorn National Forest, though is thought to be of significance.

Effects from Recreation and Travel Management: The effects of recreation (primarily
dispersed) activities are negligible at the forestwide scale, and was not considered in the
growth and yield modeling. At the site-specific/stand scale, recreation activities may
impact regeneration of forested stands by suppressing young trees and even damaging
mature trees.

Roads result in the direct removal or loss of forested vegetation. The loss of vegetation
attributable to roads was not considered in the growth and yield modeling, as the loss is
typically minor and along narrow, linear corridors that can be all but overshadowed by tree
canopies.

Cumulative Effects

The analysis area for cumulative effects to habitat structure stages would include the
Bighorn National Forest and the land immediately adjacent to it within approximately 3
miles. Trends applied to the larger Big Horn Mountains ecosection are noted below.
Cumulative effects include past, present, and reasonably foreseeable (planning period)
projects, as mentioned in the summary of activities table in the introduction to Chapter 3.
The time period into the future considered would be the planning period (10-20 years).
From this table, for habitat structure stages, the past and present activities of vegetation
management and roads are the most significant, and the reasonably foreseeable future
activities of subdivisions, highway widening, and private land vegetation management are
most significant. In considering the direct and indirect effects described above, the
following table presents a summary of how the alternatives are anticipated to cumulatively
affect habitat structure stages.
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Table 3-19. Relative impact of alternatives on the Habitat Structure Stages.

Land Use Category Less Impact<& Relative Impact 2>More Impact
to Habitat structure stages

Effects from land authorizations No difference between alternatives

Effects from recreation mgmt. No difference between alternatives

Effects from livestock grazing No difference between alternatives

Effects from timber harvesting C B D-DEIS D-FEIS A E

Effects from utility corridors and No difference between alternatives

additional development of land on

Forest

Effects from natural disturbance
processes (fire, insects and E A D-FEIS D-DEIS B C
disease, blowdown)

Historic forest management activities and land uses that have changed structure stages
include timber harvest, road construction, recreation site development, reforestation, and
fire suppression. Historic timber harvest has primarily replaced older mature forest stands
with younger stands creating early seral structure stages similar to natural succession.

All alternatives would result in a range of structural stages within the HRV, as this range is
so broad in terms of number of acres by structural stage. As the Forest represents the bulk
of the forested acres for the Big Horn Mountains ecosection, this would indicate that
structural stages in the ecosection would also remain within the HRV. Timber harvest on
lands adjacent to the Forest would continue and affect structural stages and potential for
natural disturbance agents. This is primarily focused on a scale of hundreds to a few
thousands of acres on the southeast corner adjacent to the Forest, small areas along the
west end of the Forest, and off the north end of the Forest on adjoining tribal lands.

Human-caused wildfire on adjacent land would have the potential to spread on to the
Forest and change habitat structural stage. The spread of insects and disease from adjoining
lands on to the Forest is not likely to be factor influencing habitat structural stages of
forested vegetation.

Above and beyond all of the disturbances anticipated from forest management in any of the
alternatives, natural processes would continue to dominate the habitat structure stages
across the Forest, due to the relatively minor amount of forested acres being managed.
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AFFECTED ENVIRONMENT
FRAGMENTATION AND CONNECTIVITY

Fragmentation: The alteration or reduction of patch sizes of covertypes from the HRV, or
fragmentation, has become a management issue on many National Forests in the Rocky
Mountains. It can be described as “human caused discontinuities” in natural landscapes
(Knight et al. 2000). Fragmentation also occurs in aquatic systems in the form of dams
and diversions, as addressed in the Aquatics section. This section will refer to terrestrial
vegetation elements only. Fragmentation can be caused by roads, vegetation treatments,
land ownership patterns and associated uses, and development. The existing patch size,
connectivity of patches, and the amount of edge within the patches are the result of
historical natural process and disturbances as modified by land uses in the more recent past
and foreseeable future. Evaluation of fragmentation must clearly differentiate between the
pattern of fragmentation and the effects of fragmentation.

Most research on this topic has occurred where human uses have caused a permanent
change in the land use or covertype. Examples include subdivision/urbanization,
conversions of timber or grass/shrub to agricultural land, or wide interstate highways.
Research publications investigated by Fahrig (2003) described habitat loss as always
having a negative effect on biodiversity, but noted that fragmentation (most often
described at the patch scale instead of landscape) can have either positive or negative
effects on species depending on the species. Furthermore, research often has not described
the difference between habitat loss and habitat fragmentation.

The land management practices that influence vegetation on the Bighorn National Forest
typically result in “perforation,” rather than “fragmentation” because the disturbance
creates patches of disturbed habitat in a matrix of the existing covertype. Roads on the
Forest are typically narrow, generally native surface and are thought to affect a narrow
range of species and processes for all vegetation types. Although fragmentation will be the
term used throughout this section, it is important to note the difference in terms or impacts
normally described in the literature.

The Bighorn National Forest is a naturally fragmented compilation of covertypes. There is
a high degree of natural interspersion of forested vs. non-forested covertypes, though the
type, amount, and extent of each differs by soil types, moisture regimes, and disturbance
processes throughout the Forest. The following table displays the ranges of forested to
non-forested covertypes that are possible at the geographic area and forestwide scale.
Where fires or harvest have occurred in forested areas, these areas are still classified as
forested, as the soil types would lead them to regenerate similarly.
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Table 3-20. Forested and non-forested acres at the geographic area and forestwide scale on the Bighorn
National Forest.

Scale of Analysis Acres Percent Forested Percent Non-Forested
Bighorn National Forest 1,107,670 66% 34%
Shell Geographic Area 140,130 49% 51%
Piney-Rock Geographic Area 110,255 79% 21%

Historic livestock grazing and fire suppression altered disturbance processes (primarily
fire) which generally resulted in larger patch sizes, particularly in the low elevation
forested covertypes and all non-forested covertypes. In contrast, areas with roads and
corresponding development (e.g., campgrounds, lodges) can break up the natural patch size
in a permanent context. Timber harvest and prescribed burning alters successional stages
of covertypes but is a non-permanent land use change. Current information on
fragmentation and patch size was summarized in the forestwide assessment (see
administrative record). Regionally and on the Forest, several research efforts have
attempted to quantify fragmentation on forested covertypes.

Tinker et al. (1998) examined the influence of road building and clearcuts on core patch
size at the watershed scale on the Bighorn National Forest. While documenting the
changes in landscape pattern, no inference to effects on biodiversity were drawn. Core
patch size was shown to be decreasing in response to roads and other human disturbance,
the analysis did not examine how the pattern resulting from management compared to
patterns from natural disturbance.

Beauvais (1997) conducted research on the Bighorn National Forest on mammal
distributions relative to clearcuts, resulting in species associations to certain covertypes
and structural stages. Changes in mammal community composition were described
relative to the habitat changes, and recommendations were made to conduct additional
clearcutting cautiously. Beauvais noted that thresholds of effects may not have been
reached, but that older boreal forests should be maintained in such a state.

Merrill (1997) conducted research on avian diversity and species richness at various
landscape scales on the Bighorn National Forest. This effort concluded “landscape
heterogeneity [variation in covertypes] was generally a more important indicator of bird
diversity than indices related to patch size or isolation or edge characteristics.”

Knight et al. (2000) in their review of fragmentation on the forests in the Southern Rocky
Mountains, concluded that given a “lack of knowledge about the long-term effects of
anthropogenic fragmentation ...., managers [should] be conservative and cautious when
they contemplate new, intensive land uses for the 21* century.” The terrestrial assessment
(Regan 2003) and the Historical Range of Variation (Knight and Meyer 2003) similarly
identified that patch size may be smaller than what historically may have occurred, as
clearcuts and other treatments have been more numerous and of smaller pattern than
typical wildfires.
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For the Bighorn National Forest, anthropogenic changes to covertypes are most
concentrated in areas where more extensive road building has occurred. In a study near
Pinedale, WY, Ingelfinger (2001) found that roads have an affect on the suitability of the
habitat adjacent to them for certain avian species, demonstrating that roads create edge or
fragment habitat. However, the results of this investigation may not provide much
indication of fragmentation effects in the forested habitats of the bighorn because the study
examined the effects of roads in dry, shrub steppe environments. The acres of suited land
in management prescriptions where road building might occur is the most useful indicator
of possible fragmentation for the most species because of the indirect effect of roads
providing the means for associated land disturbing activities (e.g., campground
construction, timber harvest). Fragmentation modeling such as FRAGSTATS (McGarigal
and Marks 1995) was not conducted to look at the pattern of human-caused fragmentation
because of the high amount of natural fragmentation on the Bighorn National Forest as
described above, and from the existing research that has examined this subject on the
Forest as described above.

It should also be noted that, since the 1970s, forested cover from timber harvest changed
from larger clearcuts that more closely represented natural fire disturbances to smaller
patch cuts that increased the amount of edge, all due primarily to changes in what seemed
most beneficial for elk as the Management Indicator Species. Natural fragmentation
within forested stands routinely occurs; for example, small fires from lightning strikes or
insect attacks create small openings (0.1 — 5 acres) versus widespread fire or insect and
disease epidemics that affect thousands of acres.

While reduction in patch sizes from roads has occurred in all vegetation types, the impact
to forested covertypes is typically of the greatest research focus. The table below depicts
the road density by geographic area for the Forest, an indicator of the amount of
fragmentation that has occurred. Open roads include operational maintenance levels 2 — 5.
Total road density includes the open roads plus closed roads (maintenance level 1) and
user-created or unclassified roads. Road density figures do not include wilderness or
private lands within the acreages figured. Trails were not included in these figures, and
highways (14, 14A, 16 — 120 miles total) are only included in the forestwide figure at the
bottom. Most roads have been constructed on flatter terrain and in non-forested
community types on average due to reduce construction costs.

Table 3-21. Road densities in geographic areas on the Bighorn National Forest.

Geographic Area Open Road Density Total Road Density
(miles/sq. mile) (miles/sq. mile)
Clear/Crazy Creek 1.3 2.2
Devil Canyon 0.8 14
Goose Creek 0.9 1.2
Little Bighorn 0.5 1.2
Paintrock 0.8 1.5
Piney/Rock Creek 0.2 0.2
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Geographic Area Open Road Density Total Road Density
(miles/sq. mile) (miles/sq. mile)
Shell Canyon 0.9 1.3
Tensleep Canyon 1.3 1.7
Tongue Canyon 0.7 14
Forestwide 0.8 1.36

For some terrestrial wildlife species (e.g., elk) associated with these habitats, road densities
greater than one mile per square mile may be a threshold for suitability of use, depending
on other factors (location of roads, topography, etc.) (Lyon et al 1991). In general, roads
cause a reduction in habitat, which is the largest issue with regards to habitat
fragmentation, and roads can cause a barrier to movement or a break in vegetation pattern
that may disrupt some species use of the habitat.

With regard to timber harvest activities, less than 8% of the spruce-fir covertype and 33%
of the lodgepole covertype have had timber harvest activities in them, indicating large
acreages where landscape pattern has remained largely unchanged as compared to historic
conditions. Areas harvested have also mostly included past tie hacking sites. Overall,
approximately 18% of the forested acres on the Bighorn National Forest have had harvest
activities in them (Regan et al. 2003).

Connectivity: Another aspect of fragmentation is the connectivity of patches—the degree
to which patches have been isolated or cut off from other similar type patches. An
example would be patches of old growth conifer still connected by forested covertypes to
allow dispersion of some wildlife species associated with this structure. On the Bighorn
National Forest, connectivity of vegetation has been influenced, to varying degrees, by
road construction, small ski area development, utility corridors, livestock grazing, and land
ownership. Timber harvest and wildfires have been sporadic in distribution, rather than
continuous, allowing forested covertypes to persist within range of what likely historically
occurred with minimal interruptions in continuity of covertypes.

Construction of primary roads, mainly objective maintenance level 3 through 5 roads
(well-developed graveled roads to highways) has reduced connectivity of patches, though
there are no currently known significant effects to any species associated with those types
of habitat. Highways through the Forest (14, 14A, and 16) are currently of two-lane
configuration with relatively low traffic volumes. The low traffic volumes and more
narrow condition of these highways, they are not known or presumed to fragment patches
and create barriers in migration patterns for species. Other National Forests have larger
interstates and high traffic volumes that more readily contribute to formation of barriers
and fragmentation effects to species distribution. Roads may also serve as dispersal routes
for some wildlife and plant species.

Ski areas create a more permanent change in forested canopies and a potential reduction in
connectivity as a result. The Bighorn National Forest has two small ski areas, with no
likely addition of other ski areas. These two ski areas have had minimal impacts on
connectivity or patch size due to their small size.
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Utility corridors can impact connectivity and increase the amount of edge created. The
existing utility corridors are comprised of low-voltage (less than 24 kv) electric lines and
likely provide minimal amounts of disruption to connectivity because the width of the
corridor is narrow and herbaceous vegetation remains.

Land ownership and the associated management of it can also have an affect on
connectivity and fragmentation. Land managed to differing intents can create more edge
or affect patch size as well. The Bighorn National Forest has perhaps the least amount of
private or state in-holdings of any National Forest in the Rocky Mountain Region,
indicating a low level of potential for this type of effect.

The changes to connectivity and potential fragmentation have largely been associated with
roads. As stated in Knight et al. (2000), additional research is needed to understand this
effect, but managers should proceed cautiously with additional roading. They further
summarized that it appears that no vertebrate or vascular plant species has been extirpated
in the Rockies because of fragmentation, however long-term effects are unknown. Much
greater impacts in terms of urban development and associated roads are occurring around
the Bighorn National Forest, though given the rural nature of the four-county area, these
impacts are considerably less than in other more urbanized area such as the Colorado Front
Range. This is also supported in the Terrestrial Assessment (Regan et al. 2003), where
over 90% of the Bighorn National Forest was found to have high or moderately high
ecological integrity. High integrity was defined as having low road density, limited timber
harvest activity, limited livestock use, limited occurrences of invasive species, low
departure from historical disturbance regimes, limited high-impact recreation, and small or
few utility corridors.

ENVIRONMENTAL CONSEQUENCES
FRAGMENTATION AND CONNECTIVITY

Direct and Indirect Effects

Fragmentation and connectivity have been of increasing concern in recent years.
Fragmentation is primarily addressed through patch sizes; both fragmentation and
connectivity are characterized by permanent or temporary losses or changes in habitat from
uses such as roads. The effects of both fragmentation and changes in connectivity are
difficult to measure or infer, particularly in naturally fragmented, heterogeneous
landscapes.

Effects from Timber Harvest and Travel Management: In all alternatives, timber
harvest and associated road construction would create patches and fragmentation. This
effect would be greatest in Alternatives E and A, followed by Alternatives D-DEIS and D-
FEIS, then B and C, respectively. Forestwide direction emphasizes creating patches similar
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to those created by natural processes. However, public acceptance of larger patch sizes
generated from clearcuts may temper this.

Timber harvest type affects connectivity or fragmentation differently; clearcutting has the
most dramatic effect on patch size and fragmentation. Current Forest direction limits the
size of clearcut units to 40 acres or less without Regional Forester approval, which can
perpetuate the trend toward smaller patch sizes. For some covertypes (e.g., lodgepole
pine), this creates a pattern which is likely different from the more common patterns prior
to forest management (based on HRV). Shelterwood and uneven-aged harvest types affect
fragmentation and connectivity less; however, they also involve more entries into stands
creating more disturbance over time as compared to clearcut methods.

An indicator of likely effects to patch sizes would be the anticipated levels of timber
harvest and road building in each alternative. Refer to the previous section to view a table
describing anticipated road increases, and refer to the forested vegetation section for tables
showing anticipated timber harvest levels by alternative. Of smaller effect is the skidding
typically employed in each timber harvest. Skidder routes create narrow pathways within
the stand that are often quickly regenerated with vegetation, and are of minimal effect to
residual soil and vegetation resources.

The acres affected overall by timber production in the most aggressive harvest alternative,
E, would be about 40% of the total forested acres (as indicated by suited acres). Actual
timber harvest acres in the next planning period (10-20 years) would be significantly less
than this 40% due to rotation ages, economics, and other factors. It is unlikely that timber
harvest under any alternative would result in large enough changes in actual connectivity
of habitat to be measurable, as vegetation changes, other than roads, are not permanent.

Though any additional road building would increase fragmentation over current levels,
roads constructed for timber harvest are not typically large enough or have high enough
traffic volume to measurable impact connectivity for most species. In addition, reductions
in road density associated with projects may help offset some effects over time. It is
estimated that approximately 4 miles of road per year would be decommissioned or
reconstructed by alternative, largely in response to road maintenance backlogs and
resource needs, and largely associated with user-created roads (not FS system roads).

The following table shows the anticipated total road densities (Level 1 — 5) by alternative
at the forestwide scale, not including existing wilderness or private land. Also included are
the current estimate of approximately 274 miles of user-created roads, though these would
likely decline over time through rehabilitation and enforcement. As shown, there is little
difference in road density between alternatives. Anticipated miles of road construction
under each alternative are listed in Table 3-13.
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Table 3-22. Forestwide anticipated road densities and road construction by alternative after the first
decade projected on the Bighorn National Forest.

Alternative Total Road Density
(miles/sq. mile)
A 1.37
E 1.37
B 1.36
C 1.36
D-DEIS 1.36
D-FEIS 1.36
Current Condition 1.36

Effects from Disturbance Processes (Fire, Insects and Disease): Patch sizes created
with prescribed fire are likely to be between those created by timber harvest and those
created by natural processes. Patches created by prescribed fire would often be designed to
emulate natural patch size shape and connectivity, however patch size would still be
constrained by standards and guidelines for other resources such as riparian areas,
recreation, and scenic resources. Anticipated levels of prescribed burning by alternative,
including both forested and non-forested communities, are described in the following table.

Table 3-23 Acres of prescribed burning anticipated on the Bighorn National Forest.

Alternative Alternative Alternative Alternative Alternative Alternative

A B C D-DEIS D-FEIS E
Forested 500 1,100 250 1,050 1,150 250
Non- 2,000 3,000 1,500 2,500 2,600 2,500
Forested

Over time, natural processes (endemic levels of insects and diseases and small fires) would
create numerous very small patches (<5 acres) and (epidemic levels of insects and stand
replacement fires) would create a smaller number of very large patches (>1,000 acres).
Since insect risk is medium high or high on more than 50% of the forested acres, and since
insect damage is associated with population levels and drought cycles, it is possible that
many of these high-risk acres would be attacked within the next 50 years.

Large stand replacement fires are associated with fuel loading and drought cycles. Refer to
the Fire and Fuels section for details. It is possible that many of these acres would burn in
single year or in a series of drought years. The effects of wind can be greater where trees
are already affected by root diseases. After wind events, spruce beetle epidemics can
spread out from the blowdown. Wind events can also be followed by large-scale fire
events that can create extensive areas of severely burned soil and vegetation from the
loading of large fuels.
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Natural processes that operate without control or suppression have the potential to create
large patch sizes. In areas without roaded access, control and suppression actions are less
often attempted and less often successful at limiting the size of patches created. Those
alternatives (C and B) with the greatest emphasis on natural processes will, over time, have
the largest patch sizes. Although the other alternatives with the greatest allocation to
management category 5 would provide some management emphasis against these
processes, it is also likely that natural processes will continue to dominate on the
landscape, being the largest driver of patch size over time.

Effects from Special Area Designations: The addition of four Research Natural Areas
(RNAs) under Alternatives B, C, and D-DEIS, and two in D-FEIS would provide
opportunities to track natural patch size and impacts to connectivity and fragmentation.
This opportunity may not occur in Alternatives A and E. In addition, RNAs help maintain
high ecological integrity of composition (covertypes). To date, research has not been
conducted on the RNAs on the Bighorn National Forest.

Cumulative Effects

The analysis area for cumulative effects to biodiversity composition would include the
Bighorn National Forest and the land immediately adjacent to it within approximately 3
miles. Trends applied to the larger Big Horn Mountains ecosection are noted below
(limber pine). Cumulative effects include past, present, and reasonably foreseeable
(planning period) projects, as mentioned in the summary of activities table in the
introduction to this chapter. The period considered into the future would be the planning
period (10-20 years). From this table, for fragmentation and connectivity, the past and
present activities of vegetation management and roads are the most significant, and the
reasonably foreseeable future activities of subdivisions, highway widening, vegetation
management on adjoining lands, and increased recreation use (OHV, demographics) are
most significant.

In considering the direct and indirect effects described above, the following table presents
a summary of how the alternatives are anticipated to cumulatively affect fragmentation and
connectivity.
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Table 3-24. Relative impact of alternatives on the habitat fragmentation and connectivity.

Land Use Category Less Impact< Relative Impact > More Impact
to composition

Effects from land authorizations No difference between alternatives

Effects from motorized recreation C D-FEIS B D-DEIS A E

mgmt. (potential for user created
roads and increased dispersed
recreation use associated with
anticipated road construction)

Effects from livestock grazing No difference between alternatives

Effects from timber harvesting (tie C B D-DEIS D-FEIS A E
to suited acres and continuation of
smaller patch sizes)

Effects from utility corridors and No difference between alternatives
additional development of land on

Forest

Land available for locatable C B D-DEIS D-FEIS A E

minerals and oil and gas

Fragmentation and connectivity impacts would likely continue to escalate on lands
adjacent to the Forest through urban development or other land uses. This would place a
higher value on retaining more historic patch sizes on the Forest to offset this effect. With
the dominance of natural disturbance processes, there would likely be a strong element of
this occurring, regardless of alternative. Departures from a more historic norm of patch
sizes may occur through timber harvest activities on the Forest, which would be greatest in
Alternatives E and A, and less in both D-DEIS and D-FEIS, B, and C, respectively.

Highways can represent the largest possible potential for impacts to connectivity and
fragmentation for the most species. There are no anticipated increases in major highways
in the next planning period either adjacent to or within the Forest. Similarly, any
development (e.g., through campgrounds, lodges, utility corridors, etc.) would remove
habitat and increase fragmentation. There would likely be minimal to no additional
permanent disturbances of these types on the Forest other than a possible rest area along
Highway 16, and possibly a few additional hiking trails. These activities would occur
regardless of alternative implemented.

In viewing the lands adjacent to the Forest and in the rest of the Big Horn Mountains
subsection, it is also evident that the Forest has much lower road density than the
surrounding areas. This may place an inherently higher value of lands on the Forest, both
socially and from a resource standpoint, to take a cautious approach in increasing road
densities on the Forest.
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AFFECTED ENVIRONMENT
SNAGS AND COARSE WOODY DEBRIS

Snags and coarse woody debris are important forested ecosystem components; they
provide habitat necessary for many species and help maintain soil productivity by adding
organic matter to the soil horizon and maintaining the mycorrhizae crucial to the decay
processes.

The existing levels of snags and coarse woody debris are the result of historical natural
process and disturbances and human activities/uses. Snag residence time varies by climate
and cause of mortality. For Englemann spruce in Utah killed by spruce beetle, 84% of the
killed trees were still standing after 25 years (Lowery 1982, Mielke 1950). In a Colorado
study for Engelmann spruce killed by spruce beetles, 8% of the snags had fallen after 10
years and 28% after 20 years (Lowery 1982, Hinds et al. 1965). For fire-killed lodgepole
pine in Montana, very few snags fell the first 2 years after the fire; then for snags smaller
than 3 inches dbh,> 28% fell each year. For snags 3 to 8 inches dbh, 8% fell yearly, and
snags larger than 8 inches dbh had a sporadic rate with some predicted to stand indefinitely
(Lyon 1977). Snags with a variety of “soundness” are desirable on the landscape, as some
species require soft and others hard snags. Soundness is typically a function of the decay
time. Typically more species utilize larger, taller snags.

Activities that may reduce snag abundance include mechanical harvest, firewood
gathering, fire, and wind. Though fires may consume snags, typically many more are
generated if the fire is severe enough to kill portions of the mature canopy. In terms of
snag size and abundance, the spruce-fir covertype produces the largest snags and the most
per acre of any covertype on the Bighorn National Forest. Trees in lodgepole stands
typically do not grow as large and burn more frequently than spruce-fir; Douglas-fir stands
may be more similar to spruce-fir in abundance and size. The majority of the mechanical
timber harvest activity has taken place in lodgepole pine and spruce-fir covertypes.
However, these activities have impacted less than 20% of the forested acres. Mechanical
harvest activities have occurred on approximately 33% of the lodgepole pine covertype and
less than 8% of the spruce-fir acres on the Forest.

To evaluate the current amount of snags, an analysis of Stage II timber inventory data, was
conducted. The following table illustrates the amount of snags by covertype and structural
stage from these inventories, which are typically conducted in areas scheduled for harvest
activities. The highest number of snags and largest diameter are typically attributable to
spruce-fir stands, as they naturally produce larger trees and a greater abundance of snags,
particularly where elements of insects and disease may be working. While this table
indicates a range of 10-40 snags per acre in spruce-fir, levels of 5-30 snags per acre are
more typical in lodgepole pine, due both to previous harvest emphasis and the natural

? Dbh — diameter breast height; the diameter of a standing tree at a point 4 feet, 6 inches from ground level.
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potential for snags in the lodgepole type. Douglas-fir has a similar abundance of snags as
the spruce-fir type.

Some snag-dependent species, such as three-toed woodpeckers, are more directly
associated with spruce-fir, due primarily to prey association (spruce beetle). No species
are known to be limited to only lodgepole pine snags. General direction in the 1985 Plan
was for 20 to 30 snags per 10 acres, and 90 to 110 snags per 100 acres, with sizes varying
by covertype. The Forest has easily met this requirement as shown in the figure above.
Typically, snag inventories have been conducted at the project level where reductions in
snag abundance are anticipated. Projects are designed to ensure retention of an adequate
number and size and recruitment trees typically in excess of the minimum forest plan
requirements.

Many sites in roadless or wilderness areas have not been inventoried. These areas generally
have an abundance of snags due to a lack of disturbances associated with roads (firewood,
timber harvest). Approximately 354,600 forested acres occur in roadless areas (updated
2005 inventory), which is approximately half of the total forested acres. Roadless areas
(2005 inventory) represent approximately 53% of the Forest, including the Cloud Peak
Wilderness. These sites, in conjunction with the inventoried sites, demonstrate the
abundance of snags on the Forest, and this is likely within HRV.

Coarse woody debris (CWD) refers to the amount, size, and length of material found on
the forest floor. CWD is important both for species needs and for soil nutrient processes
affecting regeneration of forested sites. Snags contribute to the amount of CWD over time.
Natural fluctuations in CWD occur through disturbance processes. A high amount may
occur after a blowdown or following an insect and disease outbreak, and fire may consume
CWD during more severe events. However, snags created during a fire provide the next
layer of CWD. Existing levels of CWD may be manipulated during timber harvest due to
skidding operations (repositioning CWD) or slash treatment (e.g., burning). However,
timber harvest also typically creates additional CWD as cull trees are left on site, as well as
tree tops. CWD has not been inventoried on the Forest, but would likely have similar
abundance and distribution as described previously with the snags.

Graham et al. (1994) examined amounts of coarse woody material needed to maintain
ecosystem functions by habitat type. They found that between 3 and 25 tons per acre of
coarse woody debris are needed to maintain ecosystem functions. Similarly, Bull et al
(1997) describe amounts needed for terrestrial wildlife. This amount is typically readily
obtained on timber harvest units, both pre and post treatment, on the Bighorn National
Forest.

With regard to the Big Horn Mountains ecosection, the Bighorn National Forest has the
most forested acres, and the least amount of road building, indicating it probably has the
highest abundance of snags and CWD in relation to the rest of the section.
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ENVIRONMENTAL CONSEQUENCES
SNAGS AND COARSE WOODY DEBRIS

Direct and Indirect Effects

The level of snags and coarse woody debris under each alternative will vary based on the
management area allocations. In management areas where natural processes predominate,
the level of snags and coarse woody debris will approach ecosystem maximums,
particularly as the bulk of the forested acres continue to mature. These management
prescriptions are maximized in Alternatives C and B, tapering off to the least in
Alternatives A and E (for additional discussion of management area allocations by
alternative, see FEIS Chapter 2). Aspen covertypes provide some of the most valuable
snags due to the softer nature of the wood and other attractions of the habitat type to
species. Snags are typically left on site when aspen regeneration treatments are conducted.

Snag and coarse woody debris guidelines were updated in the Revised Plan to reflect new
knowledge. The desired amounts of both elements were increased compared to levels in
the 1985 Plan.

Effects from Disturbance Processes (Fire, Insects, and Disease Management): Stand
replacement fires and insect and disease incidents will create high density snag patches in
some areas that will eventually become high density patches of CWD. Subsequent
wildfires in these high density snag/CWD patches would likely consume most of the snags
and woody debris. Species such as the three-toed woodpecker are adapted to take
advantage of high densities of insects and the associated snags. This natural ebb and flow
of snags and CWD typically moves across the landscape, with associated fluctuations in
abundance and distribution of these components. Alternatives with greater emphasis on
natural processes (C and B) would likely retain higher amounts of snags but also exhibit
more fluctuations in levels as compared to alternatives with higher timber harvest (A and
E).

Effects from Timber Harvest, Recreation, and Travel Management: Timber harvest
can result in a loss of snags and future coarse woody debris in harvest units and along
roads where subsequent fuelwood gathering takes place (Tinker et al. 1998; Tinker 1999;
Tinker and Knight 2000 and 2001; Tinker and Baker 2000; Brown and See 1981; Brown et
al 2001). The loss of snags and coarse woody debris would potentially be greater in
alternatives with higher levels of timber harvest (A and E) and less in those alternatives
with greater emphasis on natural processes (Alternative D-DEIS and D-FEIS, B, and C,
respectively). However, levels that are recommended by current literature for both species
habitat and ecosystem functioning processes can be maintained following these activities.
In areas where timber harvest and fuelwood gathering take place, there may be differences
in long-term amounts of both of these resources as compared to what may have historically
occurred, though at the forestwide scale the levels and distribution are well within HRV.
Modeling results (on file in the administrative record) for snag numbers from the Forest
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Vegetation Simulator portion of the harvest model also demonstrate snag abundance above
forest plan minimums for each alternative.

Firewood gathering that removes snags is permitted except in areas closed to fuelwood
collection. Standing dead trees with bird cavities (holes), nests, or wildlife tree signs and
marked trees or trees with signs or paint are not allowed to be cut. Most fuelwood
collection occurs approximately 150 feet from open roads.

Removal of dead standing trees that pose a safety hazard occurs in campgrounds,
administrative sites and along roads. Felling of these snags contributes to a reduction in
snag abundance. If these snags are felled and not removed from the site, they would
contribute to coarse woody debris.

Roads constructed in support of harvest activities can remove snags and coarse woody
debris. The potential for road construction is greater in Alternatives E and A, decreasing
with Alternative D-DEIS and D-FEIS, B, and least in C. Given the narrow, linear nature
of this disturbance, it is not likely to be a significantly impact snag and coarse woody
debris abundance on the Forest.

Cumulative Effects

The analysis area for cumulative effects to biodiversity composition would include the
Bighorn National Forest and the land immediately adjacent to it within approximately 3
miles. Trends applied to the larger Big Horn Mountains ecosection are noted below
(limber pine). Cumulative effects include past, present, and reasonably foreseeable
(planning period) projects, as mentioned in the summary of activities table in the
introduction to Chapter 3. The time period into the future considered would be the
planning period (10-20 years). From this table, for snags and coarse woody debris, the
past and present activities of vegetation management and roads are the most significant,
and the reasonably foreseeable future activities of subdivisions, highway widening, and
private land vegetation management are most significant.

In considering the direct and indirect effects described above, the following table presents
a summary of how the alternatives are anticipated to cumulatively affect snags and coarse
woody debris.
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Table 3-25. Relative impact of alternatives on snags and coarse woody debris.

Land Use Category Less Impact< Relative Impact > More Impact
to composition
Effects from land authorizations No difference between alternatives
Effects from natural disturbance E A D-FEIS D-DEIS B C
processes
Effects from livestock grazing No difference between alternatives
Effects from timber harvesting and C B D-DEIS D-FEIS A E

associated fuelwood harvest (tie to
suited acres)

Effects from utility corridors and No difference between alternatives
additional development of land on

Forest

Land available for locatable o B D-DEIS D-FEIS A E

minerals and oil and gas

Under any alternative, it is likely that snag abundance and distribution would continue to
be at levels necessary for ecosystem processes with application of revised standards and
guidelines. There would be more risk associated with implementation of Alternatives A
and E, as higher levels of timber harvest and fuelwood gathering would likely occur,
reducing snags and possibly coarse woody debris available. However, natural disturbance
processes would continue to dominate in terms of effects to amounts and distribution, as by
alternative, only between 7 and 30% of the forested acres would be managed for timber
production. It is noted that long-term declines in CWD and snags are likely over the long-
term with timber harvesting (Tinker and Knight 2000 and 2001), and this has potential to
occur on areas managed for timber harvest in the long-term.

As the Forest comprises the majority of the forested acres within the Big Horn Mountains
ecosection, the effects on the Forest would represent the trend and condition for the rest of
the ecosection. As timber harvest is conducted on lands adjacent to the Forest, there are
further depletions of these resources, however the scale and extent of those effects are
small, and primarily occur on the southeast corner of the Forest, though with some activity
on the north and west flanks.

Summary of Environmental Consequences — Ecosystem
Analysis

In general, forest succession and natural disturbance processes would be the primary
agents of change for biodiversity components, with stands growing older and denser until
stand-replacing events occur. Given the progression toward more mature structural stages
and the likelihood of natural disturbances, the limited extent of timber harvest and other
management activities described above would not be major influences on Forest structural
stages in any alternatives. Fire suppression in areas dominated by Management Category 5
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prescriptions may reduce opportunities for more large-scale disturbances, however drought
and wind events associated with fires largely determine where disturbances occur
regardless of management prescription boundaries. Since the majority of the Forest is
represented by long fire return intervals, historic fire suppression has had little effect on all
but the shrub, Douglas-fir, and ponderosa pine ecosystem components.

Forest Service management activities would remain close to current levels and outputs
under Alternatives D-DEIS and D-FEIS. Alternatives C and B would have less
commercial timber harvest activity than presently occurs; Alternatives A and E would have
more. Timber harvest and road construction carries some risks to resources such as
vegetative community composition (noxious weed introduction), riparian functioning
(stream crossings), old growth, snags, and CWD, and fragmentation as discussed above.

Livestock grazing would continue similarly across all alternatives, with effects greatest in
riparian areas and meadow communities, and improvements in those community types
occurring slowly over time.

Recreation use is another potential source of impacts. Recreation use can affect riparian
areas, wilderness meadows, and other sites, though mitigation measures may correct some
deficiencies. In general, recreation activities are a minor influence on biodiversity
elements at the forestwide scale; however, there may be localized impacts. At the site-
specific/stand scale, recreation activities may impact regeneration of forested stands by
suppressing young trees and even damaging mature trees. Dispersed and developed
recreation campsites affect composition by removing vegetation or changing vegetative
composition on the site. An increase in recreation use is predicted under all alternatives.

With natural processes as the major influence, ecosystem components and functioning
would largely remain within HRV across all alternatives. However, there may be localized
exceptions where noxious weeds or non-native insects and disease expand and change
vegetative composition.

All alternatives have updated standards and guidelines with positive benefits for both
habitats and ecosystem processes. These updates would not occur under a No Action
Alternative as described in FEIS Chapter 2.

Historic land uses such as timber harvesting and roads have created various patch sizes and
arrangements on the landscape of the Bighorn National Forest. Historic and existing
timber management direction and policy, along with public acceptance has limited the
creation of large patches. The arrangement of harvest units in the past was influenced by
acceptable road locations, types of harvesting equipment, and economics of harvest. Other
land uses such as developed recreation sites and special use sites have often been based
upon historical uses and feasible locations to provide desired outcomes (e.g., electronic
sites on mountain tops). Large-scale disturbance events such as fire and insects and
disease would continue to shape the most vegetation patterns in forested areas, with
patterns persisting for 100-300 years into the future.
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Single Species Analysis

This Single Species Analysis discloses information about species selected and determined
to require special attention due to unique habitat requirements or suspected threats to their
continued viability. A viable population is one that has the estimated numbers and
distribution of reproductive individuals to ensure its continued existence is well distributed
in the planning area. The Single Species Analysis corresponds to national guidance in
addressing species viability requirements (Holthausen 2002) and is a part of the overall
Viability Analysis Process as described in the administrative record documents. The
approach used incorporates the most recent knowledge and scientific findings available for
individual species and their habitats.

For analysis purposes, species were divided into five categories: 1) federally threatened,
endangered, proposed, or candidate species; 2) Forest Service sensitive species; 3) species
of local concern; 4) management indicator/focal species (MIS); and 5) demand species.
The first three categories represent species at risk from a viability perspective. Only one of
the selected MIS is also a species-at-risk. Details of the species selection process are
contained in the Species Emphasis Categories document on file in the administrative
record. Existing conditions and environmental consequences for federally listed (T&E)
species are addressed in the Biological Assessment (FEIS Appendix F), and Forest Service
sensitive species are addressed in the Biological Evaluation (FEIS Appendix K). For
details on the process used to select MIS, refer to the Selection Process for Management
Indicator Species document in the administrative record. Species assessments, also in the
administrative record, were conducted for each MIS and at-risk species, with details on the
species’ habitats, known distributions, threats, and conservation measures. A management
strategy for rare plants was also developed for the Forest in conjunction with plan revision
efforts, as described in the administrative record.

For each of the species at risk from a viability perspective, the potential impact of
implementing each alternative was evaluated. Elements of species’ habitat trends
(distribution and amount) and population trends (abundance, distribution, dispersal ability)
likely resulting from Forest Service management activities were summarized in viability
outcomes for each alternative. These outcomes were assessed by evaluating the main risks
associated with the species or its habitat, and how different alternatives would affect those.
The process used to arrive at these determinations and outcomes is described in detail in
the Viability Analysis Process document in the administrative record. In addition, viability
outcomes for species are listed given known cumulative effects, such as impacts that occur
off Forest or from activities other than Forest Service responsibilities. These cumulative
effects are described in the introduction to this chapter and include the past, present, and
reasonably foreseeable future potential impacts in the next planning period. Viability for
any species cannot be ensured due in part to effects in other areas of a species range, and
non-management induced disturbances or catastrophic events affecting their habitat. In
addition, little information is known about the current distribution or habitat for many of
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the species, contributing to ambiguity when applying viability outcomes. The following
outcomes are displayed for each species by alternative:

*

Outcome A: Suitable ecological conditions are broadly distributed and of high
abundance across the historical range of the species within the planning area. The
combination of distribution and abundance of ecological conditions provides
opportunity for continuous or nearly continuous intraspecific interactions for the
species.

Outcome B: Suitable ecological conditions are either broadly distributed or of high
abundance across the historical range of the species within the planning area, but there
are gaps where suitable ecological conditions are absent or only present in low
abundance. However, the disjunct areas of suitable ecological conditions are typically
large enough and close enough to permit dispersal among subpopulations and
potentially to allow the species to interact as a metapopulation across its historical range
within the planning area.

Outcome C: Suitable ecological conditions are distributed frequently as patches and/or
exist at low abundance. Gaps where suitable ecological conditions are either absent, or
present in low abundance, are large enough that some subpopulations are isolated,
limiting opportunity for species interactions. There is opportunity for subpopulations in
most of the species range to interact as a metapopulation, but some subpopulations are
so disjunct or of such low density that they are essentially isolated from other
populations. For species for which this is not the historical condition, reduction in
overall species range from historical within the planning area may have resulted from
this isolation.

Outcome D: Suitable ecological conditions are frequently isolated and/or exist at very
low abundance. While some of the subpopulations associated with these ecological
conditions may be self-sustaining, there is limited opportunity for population
interactions among many of the suitable environmental patches. For species for which
this is not the historical condition within the planning area, reduction in overall species
range from historical condition within the planning area may have resulted from this
isolation.

Outcome E: Suitable ecological conditions are highly isolated and exist at very low
abundance, with little or no possibility of population interactions among suitable
environmental patches, resulting in strong potential for extirpations within many of the
patches, and little likelihood of re-colonization of such patches. There has likely been a
reduction in overall species range from historical within the planning area, except for
some rare, local endemics that may have persisted in this condition since the historical
period.
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The following outcomes are used to describe effects to species from overall cumulative
effects, including those activities not associated with Forest Service management or from
time spent in habitat off of the Forest. These would include activities listed in the table in
the introduction to this chapter, as well as those far removed from the local area due to the
migratory behavior of some species.

*

Outcome I: The combination of environmental and population conditions provides
opportunity for the species to be broadly distributed and of high abundance across its
historical range within the cumulative effects analysis area. There is potential for
continuous or nearly continuous intraspecific interactions at high population size.

Outcome II: The combination of environmental and population conditions provide
opportunity for the species to be broadly distributed and/or of high abundance across its
historical range within the cumulative effects analysis area, but there are gaps where
populations are potentially absent or present only in low density as a result of
environmental or population conditions. However, the disjunct areas of higher potential
population density are typically large enough and close enough to other subpopulations
to permit dispersal among subpopulations and potentially to allow the species to interact
as a metapopulation across its historical range within the cumulative effects analysis
area.

Outcome III: The combination of environmental and population conditions restrict the
potential distribution of the species, which is characterized by patchiness and/or areas of
low abundance. Gaps where the likelihood of population occurrence is low or zero are
large enough that some subpopulations are isolated, limiting opportunity for species
interactions. There is opportunity for subpopulations in most of the species range to
interact as a metapopulation, but some subpopulations are so disjunct or of such low
density that they are essentially isolated from other populations. For species for which
this is not the historical condition within the planning area, reduction in overall species
range from historical condition may have resulted from this isolation.

Outcome IV: The combination of environmental and population conditions restrict the
potential distribution of the species, which is characterized by areas with high potential
for population isolation and/or very low potential abundance. While some of these
subpopulations may be self-sustaining, gaps where the likelihood of population
occurrence is low or zero are large enough that there is limited opportunity for
interactions among them. For species for which this is not the historical condition within
the planning area, reduction in overall species range from historical has likely resulted
from this isolation.
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¢ Qutcome V: The combination of environmental and population conditions restricts the
potential distribution of the species, which is characterized by high levels of isolation
and very low potential abundance. Gaps where the likelihood of population occurrence
is low or zero are large enough there is little or no possibility of interactions, strong
potential for extirpations, and little likelihood of recolonization. There has likely been a
reduction in overall species range from historical within the planning area, except for
some rare, local endemics that may have persisted in this condition since the historical
period.

A summary of the determinations and viability outcomes for each species is included in
this section. The Revised Plan contains many positive conservation measures for species
viability in the form of goals, objectives, standards, guidelines, and monitoring. These
measures apply to all of the alternatives considered in detail. A list of these conservation
measures occurs within the individual Species Assessments and in the Viability Process
document in the administrative record.

Existing conditions and evaluations of effects to MIS and Demand species are summarized
in the Aquatics (fisheries) and Terrestrial Wildlife sections of this chapter, as they were
selected to represent these resources and the associated habitats.

AFFECTED ENVIRONMENT
THREATENED AND ENDANGERED SPECIES

The list of species evaluated is based on a letter to the Forest from the U.S. Fish and
Wildlife Service (USFWS) dated March 24, 2004. Two federally listed species were
included for the Bighorn National Forest Land and Resource Management Plan revision
process. No candidate or proposed species were included.

Federally listed threatened and endangered species are those plant and animal species
formally listed by the USFWS under authority of the Endangered Species Act of 1973, as
amended. An endangered species (E) is defined as one which is “in danger of extinction
throughout all or a significant portion of its range.” A threatened (T) species is defined as
one “that is likely to become an endangered species within the foreseeable future
throughout all or a significant portion of its range...” (FSM 2670.5 (81) and FSM 2670.5
(211), respectively). A proposed species (P) is defined as one in which “information now
in possession of the FWS (that) indicates that proposing to list the species as endangered or
threatened is possibly appropriate, but for which conclusive data on biological
vulnerability and threats are not currently available to support proposed rules.” (FSM
2670.5). Candidate species are those for which information exists to support a listing,
however further study is required or other priorities are affecting listing decisions.

In 2002 and 2003, the Forest conducted surveys for potential habitat and occurrences of the
mountain plover (then P) and the Ute’s ladies’-tresses (T). No potential habitat was found,
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no observations of the species occurred, and no historical observations were known to have
occurred, so these species have been dropped from consideration.

Gray wolves (T) and grizzly bears (T) have the potential to occur on the Bighorn National
Forest. Grizzly bears have not been sighted on the Forest, and the Wyoming Game and
Fish Department’s Bear Management Plan does not identify the Big Horn mountains as a
desired place to manage for grizzlies due to the high potential for human interaction. Any
management activities undertaken with grizzlies by the USFS or the Wyoming Game and
Fish Department (WGFD) would be done in coordination with the USFWS as required by
law.

Wolves have been sighted on or near the Forest in recent years, with some control
activities due to predation on sheep and cattle. It is not known if a pack will develop on
the Forest based on the continued potential for this interaction. The WGFD’s Draft Wolf
Management Plan (2003) dictates necessary processes in dealing with wolves, and the plan
may be amended due to recent disputes. Should depredation of livestock using the Forest
occur from wolves, they would most likely be removed by the USDA Wildlife Services.
This activity would not be of jeopardy to the continued existence of wolves in Wyoming,
as the Big Horns are outside of the recovery area and the wolves are a non-essential
experimental population. In addition, wolf numbers have reached the recovery objective.
Changes that may occur in the state’s Wolf Management Plan would not likely cause a
change in management in wolves for the Bighorn National Forest. As the Forest has lower
road densities than surrounding lands, wolves may be attracted to the Forest, and may also
utilize big game winter range habitats as foraging areas. Management direction (standards
or guidelines) in the Forest Plan is not necessary due to the experimental status of the wolf
as described in the EIS prepared for their reintroduction (1994), and the Bighorns are not a
prime recovery area. Refer to the Biological Assessment (FEIS Appendix F) for further
information.

Bald eagles use the Forest during migratory periods for foraging purposes. No nesting or
winter roosting has been observed or is known to have historically occurred on the Forest.
Bald eagle populations have improved greatly over the past few decades, largely due to the
ban of use of DDT. There has been some discussion of de-listing the species, which may
occur in the next planning period.

Canada lynx historically occurred on the Forest, and there have been some recent reports
of sightings, though unconfirmed. It is not known if a self-sustaining population of lynx
ever occurred on the Forest, but it is estimated that observations may be a result of influx
from other source populations. The Forest conducted hair snare sampling for three seasons
from 2000 — 2002, with no lynx detected on the routes. Lynx denning habitat includes
high levels of coarse woody debris and overhead canopy; foraging habitat involves areas
where primary prey such as snowshoe hare or red squirrel may occur.
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ENVIRONMENTAL CONSEQUENCES
THREATENED AND ENDANGERED SPECIES

Effects determinations correspond to determinations required by Section 7 of the ESA, and
indicate the estimated viability of the species. The USFWS is responsible for concurring
with effects determinations and determining if a proposed action is likely to jeopardize the
continued existence of a species, indicating its viability at a scale larger than a National
Forest. Effects determinations include “no effect” to the species, or “may affect, not likely
to adversely affect”, “may affect, likely to adversely affect”, or “may affect, beneficial
affect.” The following table displays information about the effects determination for each
of these species as described in the Biological Assessment (FEIS Appendix F).
Consultation with the USFWS was completed for the Revised Plan and FEIS based on the
Biological Assessment (FEIS Appendix F), with concurrence on these determinations.
Effects determinations were the same for all alternatives due to the incorporation of the
same management direction in terms of standards and guidelines. There was not a
dramatic enough difference between alternatives in terms of the effect of application of
management prescriptions at the forestwide scale to further alter the determinations,
though risk to species in general would be less where fewer acres are intentionally
disturbed, such as in Alternatives C and B.

Table 3-26. Effects determinations for threatened (T) species on the Bighorn National Forest.

Canada lynx (threatened) Bald eagle (threatened)

Determination May Affect, Not Likely to May Affect, Not Likely to Adversely Affect
Adversely Affect Viability outcome A
Viability outcome B Cumulative viability outcome I

Cumulative viability outcome IV

Bald Eagle

As bald eagles occur only intermittently on the Forest, population factors were not well
represented in viability determinations. Regionally the population trend of these species
has improved, due largely to changes in protection for the species from pesticides and
disturbance or takings. It is likely that a continued improved trend would occur regardless
of the selected alternative. To guide project implementation, nest site and winter roost
protection measures for habitat are included in the plan direction (standards and
guidelines). Under all alternatives, there are no anticipated changes that would affect
foraging habitat for this species. However, existing uses (e.g., powerlines) and other
potential disturbances on the Forest prevent a “no effect” determination, though these
impacts are thought to be non-significant and allowed for an “A” viability outcome. With
regards to a cumulative viability outcome, habitat conditions and potential disturbances on
lands adjoining the Forest where most habitat use occurs could result in degraded
conditions in the future, resulting in a “B” viability outcome. The Biological Assessment
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(BA) discusses direct, indirect, and cumulative effects of each alternative in detail
supporting the determinations made above.

Canada Lynx

As it is unknown whether Canada lynx occur on the Forest, the Forest would comply with
recent direction in the Canada Lynx Conservation Agreement signed with the USFWS
(USDA Forest Service 2005). The Forest would adopt the most current management
direction from the Lynx Conservation Assessment and Strategy (LCAS) (Ruedegier et al
2000) and the Northern Rockies Lynx Amendment (USDA Forest Service 2004) by tiering
to the amendment process. This amendment process, once completed, may contain
different management direction than the LCAS, and as such would be incorporated into the
Revised Plan through amendment. However, as described in the Conservation Agreement,
the Forest would only apply these conservation measures should lynx be observed on the
Forest. Should a lynx occur on the Forest, this management direction would apply to
mapped lynx habitat as identified in Lynx Analysis Units (LAUs), for the remainder of the
planning period. In addition, a ruling on critical habitat for lynx by the USFWS may affect
the extent to which the Bighorn National Forest manages for lynx. A strategy was added
to the Revised Plan between Draft and Final to incorporate the intent to manage for lynx
based on any changed conditions that any of these processes (amendment, lynx
observation, or critical habitat determination) create. Due to the more isolated
juxtaposition of the Forest in relation to larger core habitats, it is not known if lynx would
seek out the Forest as potential habitat that would likely be used by a recovering lynx
population in the northern Rockies.

Most of the plan direction applies to Lynx Analysis Units (LAUs) developed in
conjunction with the USFWS to show potential and suitable habitat. The previous
management direction (standards and guidelines) for lynx included in the DEIS and draft
revised plan were removed, as they incorporated the direction from the Draft Preferred
Alternative (E) in the Northern Rockies amendment process. The Forest, in consultation
with the USFWS, has instead reverted back to following direction for lynx in the LCAS
(described as Alternative B in the Northern Rockies DEIS) until such time as the Northern
Rockies Amendment process is completed. That planning process is considering a range
of alternatives for managing lynx habitat. This FEIS tiers to the Northern Rockies DEIS
and amendment process by incorporating by reference the Northern Rockies analysis
related to lynx management direction into this effects analysis. Any of the alternatives
considered in the Northern Rockies DEIS could be adopted for the Bighorn National
Forest, with the corresponding effects analysis described.

The BA (FEIS Appendix F) discusses direct, indirect, and cumulative effects of each
alternative in more detail, supporting the determinations made above. The BA also
contains current habitat values and a map of the LAUs on the Forest.

While lynx may benefit from roadless areas due to less winter habitat disturbance and
potential competition with other predators, this relationship has not been proven. Prey
populations are likely of greatest importance for the lynx, and the Forest may lack enough
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early seral stage (HSS 1 and 2) forested areas that provide higher densities of snowshoe
hare, a primary prey species. Disturbances to create more of these conditions can arise
from both natural (e.g., wildfire, insects) and management-related regeneration events
(e.g., prescribed fire and timber harvest). While the emphasis on both these factors varies
by alternative, vegetation modeling also shows that the forested covertypes will largely
continue to become older with fewer young forests, barring any large wildfire events. The
difference between alternatives is not significant enough to warrant different
determinations in effects and viability outcomes based on these uncertainties. Large
wildfire events will become increasingly likely as time progresses due to maturing stand
conditions. This could possibly change the lack of young seral conditions, though this is
not certain in the next planning period. It is estimated that a total of 15,000 acres of
wildfire events could occur (22% chance) in the next planning period (10 — 20 years),
changing habitat conditions. This estimate was not included in timber harvest modeling
due to the uncertainties involved. However, even with this much disturbance in addition to
the anticipated harvest under any alternative, the percent suitable habitat threshold would
still not likely be reached due to the size of LAUs and the extent of mature stand
conditions.

The Forest is not likely to receive substantial additional funding to implement the Healthy
Forest Restoration Act, as other Regional priorities exist. Therefore, potential effects from
this type of activity are deemed consistent with past programs in view of the
determinations made above. The two LCAS standards and guidelines most noted for
potential management conflict on the Bighorn National Forest have been the compacted
snow activity direction, and the pre-commercial thinning direction, described in the
following two paragraphs. Further disclosure of effects for these and other uses and
resources occurs in the Northern Rockies Lynx Amendment DEIS.

There are no additional proposed groomed snowmobile trails or identified play areas in any
of the alternatives. The Forest has not been approached with additional requests for these
types of activities, and the State Trails program has indicated that there is no need for
additional groomed routes. There have been minimal requests for additional
outfitter/guide winter recreation activities that could compact snow for competing
predators, and there would likely be a minimal potential for this in the future. These
effects would likely be similar regardless of the application of the new Conservation
Agreement (i.e. no conservation measures applied until lynx occur).

The effect of restricted thinning in young forests (another requirement that would not be
applied until lynx occur) is uncertain. Thinning may reduce habitat for hares in some
instances but can also prolong a higher density of lower branches and crowns that benefit
hares and can more readily produce habitat for red squirrels. This management aspect is
being researched, with possible resolution in the next planning period. Should lynx occur
and management direction apply, the Forest estimates that the thinning precluded in LAUs
would cause a delay in thinning of 10-20 years, depending on when the stands reach the
required height. The Forest estimated that up to approximately 10,000 acres of thinning
may be delayed in the next planning period due to this management direction, should lynx
occur. Conversely, up to 10,000 acres of habitat may be thinned in the next period as well,
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if lynx do not occur. Approximately 95% of these acres would be in the dry lodgepole
habitat type, which of less value for lynx, indicating minimal if any adverse effects to lynx
over the forestwide scale. Should lynx occur, precluded thinning acres were not thought to
be of significance over the forestwide scale, as other areas are available for thinning
outside of LAUs, and budgets do not provide the opportunity to thin all of the
suitable/available acres in one planning period. There may be slowed growth in the non-
thinned stands. Currently, there would be no restriction on thinning until lynx are known
to occur.

The Forest would continue to investigate lynx sighting reports. In addition, winter snow
track surveys for carnivores as described in the Monitoring Plan may provide detections of
this species should they occur. Annual monitoring of vegetation databases would also
provide the indicators necessary to track the % suitable habitat and other habitat features
on an annual basis.

As all alternatives examined in the Bighorn’s FEIS would comply with the LCAS
direction, should lynx occur, there is little difference in determinations by alternative based
on habitat effects. While the Forest has been following LCAS management direction since
2000, it would not continue to do so until such time as lynx were determined to occur on
the Forest. Even with the LCAS direction, little disruption occurred to projects being
implemented due to regulatory requirements. Baseline suitable habitat (>70% suitable,
>10% denning habitat) was retained when potential timber harvest was modeled for each
alternative. Viability outcomes for lynx are speculative as population factors are difficult to
consider due to a lack of distribution information. With the continuation of existing
practices such as winter recreation, livestock grazing, and vegetation treatments that can
affect potential habitat, a “no effect” determination was not warranted, and a “B” was used
for viability outcomes. However, a cumulative viability outcome of IV was used, as there
are not currently any lynx known on the Forest, though they are also highly mobile and
may immigrate from other areas. Activities conducted on the Forest from prescribed
burning, timber harvest, recreation use, etc. could potentially disrupt habitat or an
individual, though the levels prescribed by any alternative would not likely have a
significant effect on lynx or their habitat, whether or not the conservation measures were
currently being followed. Therefore, a determination of “may affect, not likely to
adversely affect” for the lynx was made. The determination in the DEIS of “likely to
adversely affect” was changed, since that determination was based on using the preferred
alternative management direction from the Northern Rockies amendment (E), which was
not final. The Northern Rockies determination for that alternative in that DEIS was also
for a “likely to adversely affect”, so the Bighorn was matching that determination, based
on a worst-case scenario approach.

In 2000, the Bighorn National Forest prepared a forestwide BA that addressed all known
ongoing and proposed actions with regard to lynx management. There were no
determinations of “likely to adversely affect” for any of the activities analyzed in 2000,
and no outstanding mitigation measures were identified other than consideration of the
measures in the LCAS. There has been little change from the conditions analyzed in this
effort, nor would the habitat trajectory of alternatives produce a significant change from
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the type or extent of activities analyzed in this effort. This rationale also supports a “not
likely to adversely to affect determination” for this plan revision.

Cumulatively, there are no anticipated increases in highways or other barriers that could
affect linkage routes adjacent to or within the Forest. Though timber harvest would occur
on lands adjacent to the Forest, the level is not anticipated to affect linkage habitat or
overall lynx habitat availability. The Forest likely provides the bulk of the lynx habitat in
the Big Horn Mountains ecosection, and these factors resulted in a continuation of the
current viability outcome (B) as the conservation measures for lynx would be adhered to.
Mortality elements such as vehicle deaths and prey availability would continue to be
factors determining population levels for this species. Predator control activities
conducted in support of livestock grazing would continue to occur. There have been no
mortalities of lynx on the Forest recorded with this type of activity, and due to changes
made by USDA Wildlife Services in trapping methods, there is little likelihood that this
activity would result in any mortality in the future.

Other Species

There are no anticipated effects from Forest activities on threatened, endangered, proposed
and candidate species occurring in the plains adjacent to the Forest, and in downstream
portions of the watersheds originating on the Forest. This is due to the difference in habitat
types in the case of terrestrial species, and due to the known water quality (high) coming
off the Forest for aquatic species. Prairie species potentially occurring adjacent to the
Forest could include the black-footed ferret (E), and the Ute’s ladies’-tresses (T). Forest
activities do not affect habitat for these species due to the distance from the Forest and no
known cumulative effects from Forest management activities. The downstream aquatic
species include the pallid sturgeon (E) in the Yellowstone River, with reintroduction
proposals being considered in the lower Tongue River. Consultation with the USFWS for
this species indicates no concern with regards to plan revision or Forest activities as no
additional consumptive uses of water are being proposed on the Forest. This would also
apply to any potential downstream populations of the Ute’s ladies tresses. The main issues
for the sturgeon are the diversions and dams that occur a considerable distance from the
Forest boundary.

AFFECTED ENVIRONMENT
SENSITIVE SPECIES

Sensitive species are those plant and animal species whose population viability is a
concern on National Forests within the Region. They may also be those species whose
current populations and/or associated habitats are reduced or restricted, or their habitats
and/or populations are considered vulnerable to various management activities, and special
emphasis is needed to ensure they do not move towards listing as threatened or
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endangered. Sensitive species were selected by the Regional Forester according to criteria
developed and information evaluated by a panel of Forest Service specialists (USDA
2003). It is known that many impacts to species may occur off of the National Forests,
depending on a species’ life history. Only those species known to occur or with the
potential to occur on the Bighorn National Forest are included in this analysis, as indicated
on the Regional Forester’s list. Direction for sensitive species management comes from
the FS Manual (2670).

A description of each species and what is known of the current and historical distribution

of that species and its habitat on the Forest in included in the Species Assessments (see
administrative record) and the Biological Evaluation (See Project Record). Known
locations on the Forest were mapped on the Forest’s GIS with assistance from the
Wyoming Natural Diversity Database, Wyoming Game and Fish Department (WGFD),
and others. The sighting records are included in the administrative record.

Two fish, three amphibians, six mammals, 15 birds, and 12 plant sensitive species are
known to occur or are documented in the vicinity of the Bighorn National Forest and
similar habitat occurs on the Forest. The following table lists the species, their known
distribution or abundance on the Forest, and their associated habitats on the Forest.

Table 3-27. Bighorn National Forest sensitive species.

Species Occurrence on

Common Name Scientific Name Habitat Forest’

Fish

Yellowstone cutthroat Oncorhynchus Riverine Known in limited streams.

trout clarki bouvieri

Mountain Sucker Catostomus Riverine Known in the Tongue

platyrhynchus River drainage.

Amphibians

Northern leopard frog Rana pipiens Ponds/Wetland/ Known in limited areas.
Riparian

Columbia spotted frog Rana luteiventris Ponds/Wetland/ Known in limited areas.
Riparian

Wood frog Rana sylvatica Ponds/Wetland Known in limited areas.
Riparian

Mammals

Fringed myotis

Spotted bat

Townsend’s big-eared
bat

Myotis thysanodes

Euderma
maculatum

Corynorhinus
townsendii

Caves/Mines &
Forested areas
Caves/Mines &
Forested Areas

Caves/Mines

3 Number of known plant species occurrences as of May 2005.

Known in limited sites.

None known. Occurs in
locations near the Forest.
Potential habitat on the
Forest.

Known in limited sites.
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Species Occurrence on

Common Name Scientific Name Habitat Forest’
Water vole Microtus Riparian Known. Very limited in
richardsoni known distribution.

American marten

Martes americana

Late-successional
conifer

Known in several areas.

Wolverine Gulo gulo Spruce-fir/ Alpine  Historic/Potential with
tundra occasional sightings.
Birds
Harlequin duck Histrionicus Wetland/Lake Historic/Potential; sighted
histrionicus nearby.

Northern harrier
Northern goshawk

Peregrine falcon

Greater sage grouse

Flammulated owl

Short-eared owl

Boreal owl

Lewis’ woodpecker
Three-toed woodpecker
Olive-sided flycatcher

Loggerhead shrike

Brewer’s sparrow

Sage sparrow

Grasshopper sparrow

Circus cyaneus
Accipiter gentilis

Falco peregrinus
anatum

Centrocercus
urophasianus

Otus flammeolus

Asio flammeus
Aegolius funereus
Melanerpes lewis
Picoides tridactylus
Contupus cooperi

Lanius ludovicianus

Spizella breweri

Amphispiza bellii

Ammodramus
savannarum

Grasslands/
Shrub-steppe
Mature
conifer/aspen
Canyons/Cliffs/
Riparian

Sagebrush

Mature
ponderosa/ aspen

Grassland/Sage
Steppe

Mature Conifer
Conifer/Riparian
Mature Conifer

Mature Conifer

Grassland

Sage steppe

Sage steppe

Grasslands

Known with many
observations.

Known with several
observations.

Known, though sporadic.
Historic nesting on the
Forest.

No leks (breeding) on
Forest. Late summer
brood rearing primarily on
west side of the Forest.
None currently known on
Forest. Occurs north of
the Forest. Limited
potential habitat on the
Forest.

Known, somewhat limited
potential.

Known from limited
sightings.

Known from limited
sightings.

Known in several areas of
the Forest.

Known in several areas of
the Forest.

Known on fringes of the
Forest where meadows
occur.

Known in several areas of
the Forest.

None known on the
Forest, but there is
potential for occurrence.
Known from limited
sightings.
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Common Name

Scientific Name

Habitat

Species Occurrence on
Forest®

Plants
Leathery grapefern

Mountain lady’s slipper

Yellow lady’s slipper

Russet cotton-grass
Hall's fescue
Grass-of-parnassus
Cary beardtongue
White larchleaf
beardtongue

Wooly twinpod

Hariy tranquil golden-
weed

Northern blackberry

Lesser bladderpod

Botrychium
multifidum
Cypripedium
montanum

Cypripedium
parviflorum

Eriophorum
chamissonis

Festuca hallii

Parnassia
kotzebuei

Penstemon caryi

Penstemon
laricifolius ssp.
exilifolius
Physaria
didymocarpa var.
lanata

Pyrrocoma
clementis var.
villosa

Rubus arcticus ssp.

acaulis

Utricularia minor

Wet meadows and
bottomlands
Shady forests and
riparian
shrublands at mid-
elevations.

Damp mossy
forests, and
streamsides at
mid-elevations.
Montane swamps
and bogs.
Montane
meadows

Moist seeps.

Disturbed areas
on sedimentary
soils.

Rocky, calcareous
hills, bare soils

Rocky outcrops
and rocky soil,
without dense
grass or shrub
cover. Forested
areas.
Sagebrush
grasslands and
montane
meadows.
Riparian area
along Sourdough
Creek
Submerged in
ponds, slow
moving streams

Known. 1 occurrence on
the Forest

Known. 4 occurrences on
the Forest.

Known. 3 occurrences on
the Forest.

Known. 3 occurrences on
the Forest.

Known. 1 vague historical
(1898) record.

Known. 1 occurrence on
the Forest.

Known. 14 occurrences
on the Forest.

Not known on the Forest.
Occurs off-Forest near
west boundary

Known. 4 occurrences on
the Forest.

Known. 3 occurrences on
the Forest.

Known. 1 occurrence on
the Forest.

Known. 1 occurrence on
the Forest.
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ENVIRONMENTAL CONSEQUENCES
SENSITIVE SPECIES

Effects determinations are made for sensitive species similar to the determinations required
for threatened and endangered species, and are documented in the Biological Evaluation
(BE) (FEIS Appendix K). Effects determinations include “no impact” to the species, “may
impact individuals or habitat, but not likely to lead to a trend toward federal listing”, “may
impact individuals or habitat, likely to lead to a trend toward federal listing”, and
“beneficial effect.” Requirements for Biological Evaluations and sensitive species in
general are stated in FSM 2670. In addition to the standard determinations, viability
outcomes for these species were made, as described previously. The following table
summarizes the determinations made in the BE and the estimated viability outcomes. A

summary of effects for the species follows the table.

Under all the alternatives, the determination for the sensitive species is predicted to be
“may impact individuals or habitat but not lead to a trend toward federal listing.” This is
due to the variety of factors that can influence a species, regardless of protective measures
or other beneficial actions that are proposed. The main difference in viability outcomes
between alternatives is tied to the risk of additional roading (including spread of noxious
weeds and habitat fragmentation) that would be likely with implementation of Alternatives
E and A. The risks for Alternatives A and E applies mainly to the species tied to mature
conifer habitat. Snags and coarse woody debris may occur at reduced levels in
Alternatives A and E compared to the other alternatives. Cumulatively, the short-term
impact of diseases such as the West Nile virus on avian species is unknown.

The Yellowstone cutthroat trout (YCT) are of viability concern due largely to the limited
distributions caused by past actions. These actions include the introduction of non-native
species that either out-compete or dilute genetic integrity of YCT, habitat isolation from
diversions and dams (largely off the Forest), and habitat degradation from past
management of riparian areas (e.g., historic levels of livestock grazing, tie hacking). Due
to their suppressed or small isolated populations, YCT on the Forest are at an increasing
risk from catastrophic disturbances or diseases such as whirling disease. Genetic exchange
among sub-populations is limited. With management towards improved watershed
conditions and improved riparian habitat conditions across all alternatives, some of these
past trends can be reversed. Coordination with WGFD would occur regarding non-native
species interactions and attempts to improve current distribution of YCT (reintroduction,
etc.). There are no management prescriptions that would necessarily benefit or detract
from habitat for this species, as the standards and guidelines that provide habitat protection
are forestwide. Therefore, there are few, if any, differences among alternatives considered,
as the current impacts of dispersed recreation and livestock grazing would not likely vary
by alternative significantly. There could be increased risk in additional roading (stream
crossings, sediment potential), which would be greatest in Alternative E, and least in
Alternative C, but design measures would provide for fish passage and minimize sediment.
This is one of the species that is of greatest risk for continued viability due to these
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cumulative factors above, and populations have a chance of being reduced despite any
improvement measures taken. Alternative D-FEIS provided several areas with YCT to use
management prescription 5.4 that provides additional direction on maintaining a low
number of stream crossings from roads in a given watershed, which was not in place in D-
DEIS. The BE (FEIS Appendix K) provides an analysis of how management prescriptions
were allocated by occupied habitat for YCT by alternative.

Table 3-28. Effects determinations for sensitive species occurring on the Bighorn National Forest by
alternative.

Alt D-DEIS

Sensitive Species Alt A Alt B AltC and D-FEIS At E
Yellowstone cutthroat trout MIIH* MIIH MIIH MIIH MIIH
V-C° V-C V-C V-C V-C
CV-V° CV-V CV-V CV-V CV-v
Mountain sucker MIIH MIIH MIIH MIIH MIIH
V-B V-B V-B V-B V-B
CV-II CV-II CV-II CV-II CV-II
Northern leopard frog, MIIH MIIH MIIH MIIH MIIH
Columbia spotted frog, V-C V-C V-C V-C V-C
Wood frog CV-IvV CV-IvV CV-Iv CV-Iv CV-Iv
Fringed myotis, MIIH MIIH MIIH MIIH MIIH
Spotted bat, V-B V-B V-B V-B V-B
Townsend'’s big-eared bat Cv-II CVv-II CVv-Il CVv-Il CVv-II
Water vole MIIH MIIH MIIH MIIH MIIH
V-C V-C V-C V-C V-C
Cv-l CV-Ill Cv-ll CVv-ll CVv-ll
American marten, MIIH MIIH MIIH MIIH MIIH
Wolverine V-B V-A V-A V-A V-B
CV-II CV-I CV-I CV-I CV-II
Harlequin duck MIIH MIIH MIIH MIIH MIIH
V-A V-A V-A V-A V-A
CV-l CV-l CV-l CV-l CV-l

* Effects Determinations from Biological Evaluation: NI = No Impact; MIIH = May impact individuals or
habitat but not likely to cause a trend toward federal listing or loss of viability; LFL =May impact individuals
or habitat, likely to result in a trend toward federal listing or loss of viability; BE = Beneficial effect.

> Viability (V) Outcomes: Described in introduction to this Single Species assessment section. Range from A
(stable), to E (high risk), thus the A — E ratings for those ecological conditions directly resulting form FS
management of habitat.

¢ Cumulative Viability (CV) Outcomes: Described in the introduction to this section. Range from I (stable)
to V (high risk). These ratings include cumulative effects from adjoining lands or other influencing factors
beyond the scope and control of the Forest Service.
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- . Alt D-DEIS
Sensitive Species Alt A Alt B Alt C and D-FEIS Al E
Northern harrier MIIH MIIH MIIH MIIH MIIH

V-B V-B V-B V-B V-B
CV-Ill CV-Ill CV-Il CV-lll CV-Il
Northern goshawk MIIH MIIH MIIH MIIH MIIH
V-B V-A V-A V-A V-B
CV-lI CV-I CV-I CV-I CV-II
Peregrine falcon MIIH MIIH MIIH MIIH MIIH
V-A V-A V-A V-A V-A
CV-l CV-l CV-l CV-l CV-l
Greater sage grouse, MIIH MIIH MIIH MIIH MIIH
Short-eared owl V-B V-B V-B V-B V-B
CVv-ll Cv-ll CVv-ll CV-ll CV-Ill
Flammulated owl, MIIH MIIH MIIH MIIH MIIH
Boreal owl, V-B V-A V-A V-A V-B
Lewis’ woodpecker, CV-II CVv-l CVv-l Cv-l Cv-Ii
Three-toed woodpecker,
Olive-sided flycatcher
Loggerhead shrike, MIIH MIIH MIIH MIIH MIIH
Brewer’s sparrow, V-B V-B V-B V-B V-B
Grasshopper sparrow
Mountain lady’s slipper, MIIH MIIH MIIH MIIH MIIH
Yellow lady’s slipper, V-B V-B V-B V-B V-B
Cary beardtongue, CV-Ii CV-Ii CV-Ii CV-Ii CV-Ii
White larchleaf beardtongue,
Lesser bladderpod
Wooly twinpod MIIH MIIH MIIH MIIH MIIH
V-A V-A V-A V-A V-A
CV-l CV-l CV-l CV-l CV-l
Leathery grapefern, MIIH MIIH MIIH MIIH MIIH
Hall's fescue, V-B V-B V-B V-B V-B
Tranquil golden-weed, CV-lil CV-lil CV-lil CV-lil CV-lil
Russet cotton-grass,
Northern blackberry
Grass-of-parnassus MIIH MIIH MIIH MIIH MIIH
V-C V-C V-C V-C V-C
CV-ll CV-Ill CV-Il CV-ll CV-Ill
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Mountain sucker were listed as a sensitive species largely due to impacts in other parts of
its range. It is known to only the Tongue River drainage. It is considered a stable and
common species in Wyoming and is not thought to have changed in its distribution on the
Forest as a result of any habitat impacts, past or current. Habitat would remain similar
across all alternatives.

All three sensitive amphibians (wood frog, northern leopard frog, and spotted frog) are
considered of viability concern on the Forest. This outcome arises largely from the global
declines in amphibians for uncertain reasons (climate, disease, etc.) and predation by the
non-native fish. With the limited number of current populations, the amphibian species are
at increased risk from any catastrophic events that could impact habitat or populations. It
is not clear whether Forest Service actions are contributing to the decline of these species,
though impacts to riparian habitats from livestock grazing and dispersed recreation may be
a factor. Reductions from historic livestock numbers and improved management by
applying standards and guidelines should minimize this risk. Management of livestock
grazing does not vary by alternative. There are no predicted losses of any wetland habitat
from planned activities, and forestwide standards and guidelines for the YCT would also
apply for this species. Coordination with the WGFD would continue with regard to non-
native species effects and any improvement efforts in amphibian distribution
(reintroduction, etc.). With coordinated efforts to improve the presence of beaver (MIS) on
the Forest, habitat for these species should continue to improve over time. Continued
inventory and monitoring would occur for these species, as only approximately 50% of the
Forest has been surveyed for them. Cumulatively, it is not thought that populations on the
Forest have the opportunity to interact with other populations in the state based on the
island nature of the Forest. Continued viability of these species is at risk due to these
cumulative factors, which resulted in its low viability rating in the table above.
Cumulative effects are limited to the Forest as there are few or no known occurrences of
these species off the Forest in lands adjacent to it.

Water voles are at risk based on limited distribution. There may be more risk for this
species than others with regard to riparian habitat conditions affected by livestock and wild
ungulate grazing and recreational use. There would be little difference among alternatives
with regard to this, and riparian conditions are likely to improve over time through
application of livestock and recreation standards and guidelines for riparian areas.
Continued inventory and monitoring would occur for this species. Cumulative effects are
limited to the Forest, as there is thought to be no suitable habitat connecting populations on
the Forest with those in other areas of the state. Sub-populations on the Forest may
disperse to interact with others during wet years.

For bat species, the viability concern arises from the condition of cave habitats. The Forest
has taken action to designate significant caves and will be preparing and implementing
cave management plans for these species, possibly involving gating some caves.
Recreational cave use is not predicted to vary between alternatives; however, recreation
use and impacts from that use may continue to increase on the Forest. Forestwide
direction would provide improvements for managing these habitats. Snags also provide
roosting habitat for some of the bat species, and corresponding forestwide direction should
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ensure the availability of this type of habitat. Potential snag habitat may be the greatest in
Alternative C due to the amount of area dominated by natural processes and lowest in
Alternative E due to increased management for timber production. Continued inventory
and monitoring would occur for these species, and many areas have not been surveyed for
determining presence or absence. As these species are migratory to some extent, it is not
clear how habitat conditions in the rest of the state will influence populations on the Forest.

For species associated with old growth, coarse woody debris, and/or snags for at least part
of their habitat requirements (marten, wolverine, flammulated owl, boreal owl, goshawk,
woodpeckers, and flycatcher), refer to the previous discussion of these habitat types under
ecosystem analysis. Revised Plan direction protecting these species would be applied
regardless of alternative chosen, indicating a base level of viability protection. The
management activities likely to reduce these types of habitat would be greatest in
Alternative E and least in Alternative C. However, modeling indicated that mature
conditions on the Forest would continue to dominate, and all alternatives would likely still
provide habitat structure within the HRV. The effects of wildfire are somewhat unknown,
other than a larger event (15,000 acres or greater) may likely to occur in the next planning
period. The Forest currently estimates that it may have at least the minimum level of old
growth as prescribed by the Revised Plan (10% and 15%), however the spatial location has
not been surveyed. With implementation of the Revised Plan (strategies and guidelines),
this resource should be maintained to meet the requirements, as indicated by timber model
results. Spatially, it was not estimated where harvest activities would occur in the next
planning period.

Marten are impacted by trapping, which is regulated by the WGFD. Trapping pressure
could increase where roads are created into areas with marten habitat. Marten habitat
modeling shows many areas of potential habitat, but there is limited information on their
current distribution. They likely do not interact with populations off the Forest, but there is
good potential for populations on the Forest to interact due largely to their dispersal ability.

Wolverines have most often been associated with areas managed for low occurrence of
people, which could be greatest in Alternative C and least in Alternative E. A viability
outcome determination for wolverines is difficult as they are not known to occur as
residents, and therefore the determination is speculative. Due to their known ability to
disperse across long distances, a population, should it occur on the Forest, would likely
continue to have interaction with other populations in the state. Lynx conservation
measures applied in this revision (the LCAS) may also benefit habitat requirements for
martens and wolverines, though this would only apply if lynx were known to occur on the
Forest.

Information about nest locations for the flammulated or boreal owl is lacking; effects to
these species are speculative based on habitat in other known areas, and viability outcomes
are also speculative. Lack of aspen or deteriorated condition of aspen as a source of
cavities for nesting for both of these species is a concern. Goshawks are often more
associated with an open understory under a mature canopy, and no effect from past
management disturbances has been observed in known nest locations. In areas where
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mature conditions are not replaced through widespread disturbance events, active
management for structural stage diversity may play a role in providing habitat through
time. Active management for structural stage diversity would likely be greatest in
Alternative E and lowest in C, though anticipated changes from wildfire are not considered
in these predictions. Risk of altered habitat from increased harvest activity may also take
place, however. This would be greatest in Alternatives E and A, least in C and B.

Three-toed and Lewis’ woodpeckers would likely thrive where insects and disease
occurred. This potential may be greatest in Alternative C which has the greatest emphasis
on natural processes, less in Alternatives B, D-DEIS and D-FEIS, and least in Alternatives
A and E respectively. Similarly, olive-sided flycatchers may do best where snags have the
most potential to occur, following similar trends as the woodpeckers. Flycatchers are
migratory, and would be more susceptible to cumulative effects on winter ranges.

Inventory and monitoring would continue for all old growth associated species.
Cumulative effects for these species are largely limited to the Forest in terms of habitat, as
the Forest provides most of the conifer habitat in the ecosection. All of these species may
migrate off of the Forest or to it, with potential genetic interaction with other populations
in the state.

With regard to the Brewer’s sparrow, sage sparrow, and sage grouse, the Forest would
continue actively managing the sagebrush habitats, primarily through prescribed fire, in an
effort to restore more historic conditions: diverse canopy covers and densities and diverse
understory vegetation. While this may cause a temporary displacement of some species’
use of the older patches, this action should have long-term benefits due to the creation of
diversity in shrub age classes. There may be some reduced risk of widespread wildfires
which are more likely to create primarily young conditions and opportunities for noxious
weed expansion over larger acreages. Active management of these habitats would likely
occur most in Alternatives A, B, D-DEIS and D-FEIS, and E, but least in Alternative C.
Under all alternatives, protection measures such as application of grouse management
guidelines (Connelley 2000) and monitoring practices would occur. As it is not known if
the sage sparrow occurs on the Forest, viability outcomes for this species are largely
speculative. All three species spend a considerable portion of their life off Forest and
would be affected by cumulative effects in those areas, including habitat conversions to
cheatgrass or habitat loss from wildfire and noxious weeds.

The harlequin duck is a riparian-associated avian species. There are no anticipated impacts
to these habitats, and the protection measures for these habitats and this species are
forestwide, regardless of alternative. As there are no known occurrences of this species
currently on the Forest, viability outcomes were speculative. Recreation disturbances
would likely be the main potential impact. Reservoirs construction, over time, may have
reduced potential habitat for this species. Impacts from off Forest may currently be
limiting the expansion of this species onto the Forest. There have only been sporadic
observations in the Forest in past times, indicating a lack of use of the Forest for primary
habitat, as Wyoming is at the southern end of its range.
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Effects to species associated with grasslands (harrier, short-eared owl, loggerhead shrike,
grasshopper sparrow) are tied largely to livestock grazing management and recreation.
Neither activity varies by alternative therefore the effects to these species would be similar
between alternatives. Application of standards and guidelines for rangeland vegetation
should continue to provide habitat for these species, with potential improvements over
time. Continued inventory and monitoring would occur for these species. The Forest
provides less of this type of habitat than the surrounding plains, and it is largely a stable
type of habitat on the Forest due to soil conditions. Cumulative effects off Forest on
adjacent lands are likely more important than any effects on the Forest. Shooting or poor
rangeland conditions are likely the main threats in their range.

The peregrine falcon would not likely be affected differently by any of the alternatives, as
its habitat is largely secure in cliffs. Some recreation disturbance may occur, though this
would likely be similar among all alternatives. Nest protection measures would apply
regardless of alternative selected. Improved trends in this species are largely from halting
use of DDT throughout its range, and reintroduction efforts by private and state agencies.
Continued inventory and monitoring would occur for this species in coordination with the
WGFD.

All of the plant species are known to few locations, and are thus at some risk from a
viability aspect with regard to catastrophic events (fire, flood, etc.). Their ability to persist
through seed or other dispersal mechanisms is largely unknown, though their presence
indicates their adaptability to the ecosystems of the Forest given these types of events.
Risks are relatively low from any management-related activity. Protection measures in the
Revised Plan (spatial buffers, etc.) would apply across all alternatives, and a difference in
effects among alternatives is not anticipated. Project planning includes site-specific
surveys and documentation in a BE, which would include needed mitigation. Some of the
plants have known locations in potential RNAs, which would not be as protected in
Alternative E. The opportunity for impacts from noxious weeds may similarly be greatest
in Alternatives A and E due to the increased amount of roading; Alternative C would have
the least potential for noxious weed impacts. Throughout the Forest, the potential for
recreational activities to introduce weeds would likely remain high in all alternatives.
Treatment for noxious weeds would continue similarly from all alternatives, and the
current threat to sensitive plant populations from noxious weeds is unknown. Most plant
populations are in remote locations due to unique habitat associations and, as such, are
largely protected from potential management activities. Livestock grazing has the
potential to impact some aquatic, grassland, or shrub-associated species, and these same
habitat types are the most likely areas for noxious weed expansion, though primarily at
lower elevations. Many species are sensitive based on limited information about their
distribution. Continued inventory and monitoring will occur for these species as outlined
in the Monitoring Plan.
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AFFECTED ENVIRONMENT
SPECIES OF LocAL CONCERN

In addition to Region 2 sensitive species, each Forest may assess species of “local
concern.” These species may be doing well on other administrative units or states but are
less successful locally and in need of management attention. Local endemics, even if not
known to be at risk, may be worth additional analysis if the population size is small and/or
isolation makes the populations vulnerable. Most of the species were selected because of a
lack of information about distribution or presence/absence on the Forest. This is true of the
plants selected. Rationale for selection of local concern species occurs within the
Emphasis Species Categories document (on file in the administrative record). Individual
species assessments were prepared with information on habitat and populations on the
Forest. In total, three mammals, nine birds, and 26 plants were identified (see following
table).

Table 3-29. Species of local concern on Bighorn National Forest.

Common Name Scientific Name Habitat Species Occurrence on

Forest

Mammals

Long-eared myotis  Myotis evotis Caves/Mines Known, but on limited sites.

Hoary bat Lasiurus cinereus Aspen/Conifer Snags None known, but there is
potential habitat. Due to
lack of aspen on Forest,
may be less potential than
other areas of state where
known to occur.

Rocky Mountain Ovis canadensis Rock/ Alpine Historic forestwide.

bighorn sheep meadow Currently in Shell Cr.
watershed with <30
animals.

Birds

Common loon Gavia immer Wetland/Lake Known observations, but no

Swainson’s hawk
Great gray owl

Pygmy nuthatch

Calliope
hummingbird

Golden-crowned
kinglet

Buteo swainsoni
Strix nebulosa

Sitta pygmaea
Stellula calliope

Regulus satrapa

Grassland/Riparian
Mature Conifer

Mature Conifer
Conifer/Riparian

Spruce-fir

known breeding.
Known to few areas.

Suspected occurrence and
potential habitat.

Known; limited sightings.
One known occurrence.

Known; limited
occurrences.
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Common Name

Scientific Name

Habitat

Species Occurrence on
Forest

Plants
Musk root

Aromatic pussytoes

Pygmy pussytoes

Upward lobed
moonwort

Lance-leaved
grapefern

Mingan moonwort

Rattlesnake fern
Mud sedge
Short-leaved sedge

Leafy thistle

Fragile rockbrake

White arctic
whitlow-grass

Woodland horsetail

Low fleabane

Howard forget-me-
not

Three-flower rush

Adoxa
moschatellina

Antennaria
aromatica

Antennatria
monocephala

Botrychium
ascendens

Botrychium
lanceolatum

Botrychium
minganense

Botrychium
virginianum

Carex limosa
Carex misandra

Cirsium foliosum

Cryptogramma
stelleri

Draba fladnizensis
var. pattersonii

Equisetum

sylvaticum
Erigeron humilis

Eritrichium howardii

Juncus triglumis
var. triglumis

Shady, moist, moss-
rich limestone cliffs

Open slopes/ridges,
limestone talus at or
above timberline

Wind swept, open
slopes, ridges in
alpine or subalpine
tundra

Hummocky marshes
and bogs

Riparian areas,
organic rich
hummocks

Wide variety:
riparian, moist
meadows, sand
dunes, prairies,
woods.

Calcium rich, moist
shady areas

Wetlands, often limey

Alpine wet meadows,
willows, streambanks

Moist areas along
roads, meadows,
slopes

Moist wooded slopes
and limestone cliffs

Fellfields and talus
slopes above 1000
feet

Preacher Rock Bog -
riparian

Granite and
limestone cliff faces
on moist mossy
microsites

Limestone outcrops
and dry rocky areas

Wet gravel slopes
below melting snows

Known. 2 locations, 1 in
Leigh Cr. potential RNA

Known. 1 location.

Known.1 location in Cloud
Peak Wilderness.

Known. 1 occurrence on
Forest.

Known —one occurrence.

Known. 2 occurrences, 1 in
Mann Cr. potential RNA

Known. 1 occurrence in
Mann Cr. potential RNA

Known. 1 occurrence on
Forest.

Known. 1 occurrence in
McClain potential RNA

Known. 1 occurrence.

Known. 1 occurrence in
Cloud Peak Wilderness

Known. 2 occurrences in
Cloud Peak Wilderness

Known. 1 occurrence on
Forest.

Known. 1 occurrence in
Cloud Peak Wilderness.

Known. 1 occurrence on
Forest.

Known. 1 occurrence in
Cloud Peak Wilderness.
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Common Name

Scientific Name

Habitat

Species Occurrence on
Forest

Watson'’s prickly-
phlox

Northern twayblade

Broad-leaved
twayblade

Sheathed
musineon

Alpine poppy

Mountain lousewort

Large-leaved
pondweed

Wooly prince’s
plume

Hapeman
sullivantia

Soft aster

Leptodactylon
watsonii

Listera borealis

Listera
convallarioides

Musineon
vaginatum

Papaver kluanense

Pedicularis
pulchella

Potamogeton
amplifolius

Stanleya
tomentosa var.
tomentosa

Sullivantia
hapemannii var.
hapemanii

Symphyotrichum
molle

Dry ledges on
sedimentary cliffs.

Moist, shady spruce
forests.

Moist, shady spruce
forests.

Limestone outcrops,
chugwater redbeds

Alpine meadows,
talus slopes and
fellfields

Alpine meadows and
alpine scree slopes

Lakes and slow
moving streams

Limber pine
woodlands, juniper
shrublands on limey-

sandstone ridges, dry

dolomite cliffs/talus

Limestone outcrops
and boulders in
shaded streams

Rocky calcareous
soils in sagebrush or
cinquefoil grasslands
bordered by forests.

Known. 1 occurrence on
Forest.

Known. 2 locations on
Forest.

Known. 1 occurrence on
Forest.

Known. 6 occurrences on
Forest.

Known. 1 occurrence in
Cloud Peak Wilderness
plus additional unconfirmed
reports.

Known. 2 occurrences in
Cloud Peak Wilderness.

Known. 1 occurrence in
Cloud Peak Wilderness.

Known. 1 occurrence near
Shell Canyon RNA.

Known. 14 occurrences on
Forest. Very protected
habitat.

Known. Over 36
occurrences. Low priority
for further inventory and
monitoring due to increased
known distribution and lack
of threats.

Bat species were selected based on state heritage rankings showing rarity or concern,
coupled with possible management activities in their habitats. Bighorn sheep were
selected due to past historic occurrence and struggling populations currently. Disease
interactions with domestic livestock (sheep) are likely the issue, though the issue is
complicated by similar interaction potentials on adjoining private land where bighorn

sheep winter.

Bird species selected were largely due to lack of information on occurrence, and yet state
heritage rankings were of sufficient concern to justify inclusion since management
activities can occur in their potential habitat.

Plant species were selected to help prioritize inventory efforts over the next planning
period, though most selected were not due to management related threats.
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ENVIRONMENTAL CONSEQUENCES
SPECIES OF LocAL CONCERN

As a Biological Evaluation was not required for local concern species, effects to these
species were addressed through the viability process document contained in the
administrative record, according to the habitat type with which they are associated. There
were no determinations made as required for the sensitive species. However, viability
outcomes were assessed for each species, though this is largely speculative based on the
lack of population information for most of the species. Viability outcomes were
previously described in the introduction of the single species assessment. The following
table summarizes the viability outcomes and includes those attributable to Forest Service
management activities tied to alternatives and cumulative effects (CV). A summary of
effects for the species follows the table.

Table 3-30. Viability outcomes for species of local concern on the Bighorn National Forest by
alternative.

Alt D-DEIS

Species of Local Concern Alt A Alt B AltC and D-FEIS Alt E
Long-eared myotis V-B’ V-B V-B V-B V-B
CV-II® CV-I CV-I CVv-I CV-II

Hoary bat V-B V-A V-A V-A V-B
Cv-l CV-I CV-l CV-l CV-II

Bighorn sheep V-C V-C V-C V-C V-C
CV-v CvV-v CV-V CV-V CV-v

Common loon V-A V-A V-A V-A V-A
CV-l CV-l CV-l CV-l CV-I

Swainson’s hawk V-B V-B V-B V-B V-B
CV-lil CV-Ill Cv-lll Cv-ll CVv-ll

Great gray owl, V-B V-A V-A V-A V-B
Pygmy nuthatch, CV-Il CV-I Cv-l Cv-l CV-lI

Calliope hummingbird,
Golden-crowned kinglet

7 Viability (V) Outcomes: Described in introduction to this Single Species assessment section. Range from A
(stable), to E (high risk), thus the A — E ratings for those ecological conditions resulting form FS
management of habitat.

¥ Cumulative Viability (CV) Outcomes: Described in the introduction to this section. Range from I (stable)
to V (high risk). These ratings include cumulative effects from adjoining lands or other influencing factors
beyond the scope and control of the Forest Service.
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. Alt D-DEIS
Species of Local Concern Alt A Alt B Alt C and D-FEIS At E

Musk root, V-B V-B V-B V-B V-B
Pygmy pussytoes, CV-Ii CVv-II Cv-I Cv-II CV-Il
Mud sedge,

Short-leaved sedge,

Leafy thistle,

Howard forget-me-not,

Fragile rockbrake,

Sheathed musineon,

Upward lobed moonwort,

Lance-leaved grapefern,

Mingan moonwort,

Rattlesnake fern,

Woodland horsetail,

Alpine poppy,

Mountain lousewort,

Large-leaved pondweed

White arctic whitlow-grass, V-A V-A V-A V-A V-A
Low fleabane, CV-I Cv-l CV-I CV-l CV-I
Hapeman sullivantia,

Soft aster

Aromatic pussytoes, V-C V-C V-C V-C V-C
Watson’s prickly-phlox, CVv-ll CV-llI Cv-llI CV-lli CVv-ll

Three-flower rush

Northern twayblade, V-B V-B V-B V-B V -B
Broad-leaved twayblade, CV-lil CV-Ill Cv-lil Cv-Iil CV-lil
Hairy prince’s plume

Effects to species of local concern were addressed by habitat group association in the
viability process document in the administrative record. The rationale for the outcomes in
the previous table are summarized below.

The effects to the bat species would be similar to those described for sensitive bat species
previously, with the exception that hoary bats are known to occur more in forested areas
and use snags. Therefore, there may be a higher risk in alternatives where the greatest
management of forested treatments occurs (E and A). They may preferentially use aspen,
due to the larger number of cavities or prey associations. Due to their migratory status,
cumulative effects are more speculative.

Bighorn sheep have not had a viable population on the Forest since the early 1900s, despite
several reintroductions from the 1940s through 1990s. The few sheep remaining from
those reintroductions, likely less than 12, would not likely expand into a viable population
(considered to be 125 animals). This is largely due to continued interaction with domestic
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sheep on and off the Forest where disease is transmitted to the Bighorn National Forest.
Even if domestic sheep were removed from the Forest (refer to the Alternatives Considered
but Not Analyzed In Detail section in FEIS Chapter 2), the bighorn sheep could still
interact with domestic sheep on their winter range as this involves cumulative effects from
private lands off the Forest where domestic sheep occur.

The Revised Plan contains conservation measures to benefit bighorn sheep, particularly
within the Shell Creek watershed where bighorn sheep are currently known to persist. The
Revised Plan has a guideline to evaluate opportunities to improve bighorn sheep
management, including those covered in Woolever and Schommer (2001), when
conducting Allotment Management Plan analysis. Due to the presence of domestic sheep,
the WGFD has not made the Forest a priority for reintroduction, as the past reintroduction
effort of 1994 was unsuccessful. The Forest Service and the WGFD have identified
priority recovery sites in Wyoming and have implemented actions toward those recovery
goals; the Bighorn National Forest has taken an active role in these recovery efforts. The
Forest is currently considered a “non-emphasis” management area for bighorn sheep and is
not a priority recovery site. The Forest has accepted domestic sheep most recently from
the Shoshone National Forest in an effort to improve the bighorn sheep herd there as part
of the interagency recovery efforts. There would be no difference among alternatives with
regard to management for bighorn sheep, as conservation measures apply forestwide.
Habitat remains in good condition on the Forest, but the potential for disease likely limits
its value.

The effects to the common loon would be similar to those previously described for the
harlequin duck (see the Sensitive Species section). The effects to the avian species
associated with mature conifer, old growth, snags, or coarse woody debris (great gray owl,
pygmy nuthatch, golden-crowned kinglet, calliope hummingbird) would also be similar to
the effects described for the sensitive species linked to this type of habitat.

The effects to grassland avian species (Swainson’s hawk) would be similar to those
described for the sensitive grassland avian species (harrier, short-eared owl). This species
is highly migratory and has been suffering cumulative effects on its winter range.

Effects to the plant species of concern would be similar to those described for the sensitive
plant species previously. In addition to the species of local concern, plant demand species
were listed in the Revised Plan and include sweetgrass and purple coneflower. Sweetgrass
is known to occur on the Forest and is collected by Americans Indians for ceremonial
purposes. This plant may be in decline due to this factor and other habitat related factors,
though details are unknown. Purple coneflower is not currently known to occur on the
Forest, but is known adjacent to it. It is collected for its medicinal values. Designation as
demand species will provide emphasis for inventory and monitoring and assessing habitat
and collection related effects. The Forest can regulate collection of plant materials through
a permit process should the effects deem this necessary.
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Summary of Environmental Consequences

In summarizing the effects of the alternatives, the following table provides the number of
species viability outcomes by each alternative taken from the non-cumulative effects
tables, for all species at risk.

Table 3-31. Summary of species viability outcomes by alternative, from anticipated Forest management
activities.

Alternative Outcome A  Outcome B Outcome C Outcome D Outcome E
(# Species) (# Species) (# Species) (# Species) (# Species)

Alt A 9 57 10 0 0

Alt E 9 57 10 0 0

AltB 23 43 10 0 0

AltC 23 43 10 0 0

Alt D-DEIS 23 43 10 0 0

and D-FEIS

In general, due to the risks associated with roads, alternatives with an increased level of
roading over current levels carry more risk for most species, either due to habitat lost,
additional disturbance from people, dispersal of noxious weeds, and to a lesser extent,
fragmentation issues. However, under Alternative E (maximum timber harvest
alternative), activities over time would be scheduled on less than 30% of the forested acres
on the Forest, tempering these potential effects. Alternative C would be at the other end of
the spectrum, scheduling harvest activities on approximately 7% of the forested acres
within the Forest. None of these risks would be likely to lead toward a trend in federal
listing or loss of viability for any of the sensitive species, and updated forest plan direction
in standards and guidelines would provide a level of protection for these species across all
alternatives. The direction to survey for species, design projects to promote habitat, and
mitigate potential concerns from management activities such as through spatial or temporal
buffers would provide baseline levels of protection for these species. With the baseline of
goals, objectives, standards, and guidelines in the Revised Plan, all alternatives provide for
the viability of species, some with more risk associated, but also with differing approaches
in terms of the level of natural disturbance processes used vs. management induced
processes, primarily in terms of vegetative manipulation.

3-122 Biological and Habitat Diversity



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

Fire and Fuels Management

Introduction

The Bighorn National Forest fire management program has two broad purposes:

¢ To protect and enhance resources through wildfire prevention, fuel treatment, prescribed
fire, and implementation of the appropriate management response to all wildland
ignitions.

¢ To meet Forest management goals and objectives through the use of prescribed fire and
the management of natural fires.

Although a variety of natural disturbances occur in the Rocky Mountains, fire is the
predominant one. Fire has shaped the vegetation mosaic for thousands of years by causing
a variety of scales of disturbances (Meyer and Knight 2001). Fire is also thought to have
been a major disturbance agent for the Big Horn Mountains. Fire has a significant role in
the various ecosystems on the Bighorn National Forest and has a major influence on
structure, density, species composition, and age of shrub and forest vegetation. An
accurate and detailed description of “natural” fire regimes is difficult because detailed fire
histories are lacking for the Big Horn Mountains. Searches of historical literature have
resulted in known fires prior to 1910, however, exact locations and sizes have not been
ascertained. In addition, there are historical references indicating that large portions of the
Big Horn Mountains were burned in the 1870s, although locations and acreages are not
known.

The use of prescribed fire has been practiced on the Forest since the 1970s. These fires have
primarily been used for fuels reduction and to improve or enhance habitat for wildlife and range
for domestic livestock. Acres burned annually have varied significantly, but most recently have
averaged about 2,600 acres. Most of the burns have been conducted in sagebrush/grass areas
with a minor amount of burning within conifer stands. Prescribed fire has also been commonly
used to reduce activity fuels following timber harvest.

The current Bighorn National Forest Land and Resource Management Plan (1985 Forest Plan)
does not allow for implementation of wildland fire use (managing natural ignitions to meet
resource objectives). After the signing of the Record of Decision (ROD) for this forest plan
revision, the Bighorn Fire Management Plan will be updated to address opportunities for
wildland fire use/appropriate management response across the Forest. The ROD is the decision
document for the appropriate management response designations and the Fire Management
Plan is the implementation document.

Currently, all wildland fires receive an immediate initial attack response. Cody Interagency
Dispatch Center (CDC), located in Cody, Wyoming, serves the Forest through dispatch for
initial attack, resources for extended attack, and large fire support.
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Legal and Administrative Framework

The Organic Administration Act —June 4, 1897 (U.S.C.551): Authorizes the Secretary of
Agriculture to make provisions for the protection of national forests against destruction by fire.

The Economy Act of 1932 — June 30, 1932 (41 U.S.C. 686): Provides for the procurement of
materials, supplies, equipment, work, or services from other federal agencies.

The Reciprocal Fire Protection Act — May 27, 1955 (42 U.S.C. 1856): Authorizes reciprocal
agreements with federal, state, and other wildland fire protection organizations.

The Wilderness Act — September 3, 1964 (16 U.S.C. 1131, 1132): Authorizes the Secretary
of Agriculture to take such measures as may be necessary in the control of fire within
designated wilderness.

The National Forest Management Act of 1976 — October 22, 1976 (16 U.S.C. 1600):
Directs the Secretary of Agriculture to specify guidelines for land management plans to ensure
protection of forest resources.

The Clean Air Act of 1977 (42 U.S.C. 1857): Provides for the protection and enhancement of
the nation’s air resources.

The Healthy Forests Restoration Act — December 3, 2003 (16 U.S.C. 6501). This act
improves the capability of the Secretary of Agriculture and the Secretary of Interior to conduct
hazardous fuels reduction projects across the landscape on National Forest lands and Park
Service Agency lands.

The Tribal Forest Protection Act —2004 (P.L. 108). This act authorizes the Secretary of
Agriculture (with respect to land under the jurisdiction of the Forest Service) to carry out a
project to protect Indian forest land or rangeland (including a project to restore Federal land that
borders on or is adjacent to such land) under the Secretary’s jurisdiction and bordering or
adjacent to the Indian forest land or rangeland under the Indian tribe’s jurisdiction.

The National Forest Directives System (Manuals, Handbooks and their current amendments)
outlines the administrative framework for fire management activities, which includes protecting
resources and other values from wildfire and using prescribed fire to meet land and resource
management goals and objectives. The framework in these manuals and handbooks provides
for cost-efficient wildfire protection and embraces the positive roles that fire plays on National
Forest lands. Specifically, fire management guidance can be found in Forest Service Manual
5100, chapters 10 through 90, and Forest Service Handbooks 5109.14, 5109.17, 5109.18, and
their subsequent amendments.
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Other publications include The Wildland and Prescribed Fire Management Policy:
Implementation Procedures Reference Guide (and its January 2001 update), Wildland Fire Use
Implementation Procedures Guide (May, 2005), and the National Fire Plan. The first
publication represents an effort by federal wildland fire management agencies to establish
standardized procedures to guide immediate implementation of the policy described by the
1995 Federal Wildland Fire Management Policy and Program Review; it is used by the Forest
Service as a guidance document. The National Fire Plan places an emphasis on protecting
people and sustaining resources in fire-adapted ecosystems.

AFFECTED ENVIRONMENT

Fire Regimes and Condition Class

A fire regime is a generalized description of the role fire plays in an ecosystem. Systems for
describing fire regimes may be based on the characteristics of the disturbance, the dominant or
potential vegetation of the ecosystem in which ecological effects are being summarized, or fire
severity based on the effects of the fire on dominant vegetation (Agee 1993).

Vegetation on the Bighorn National Forest has been categorized into five fire regimes. These
fire regimes have been quantified and described by the method used in the National Fire Plan
(USDA Forest Service 2000) and are consistent with Fire and Land Management Planning
Across Multiple Scales (Hann and Bunnell, 2001). This method groups cover types by a
combination of fire frequency (expressed in terms of fire return intervals) and fire severity
(intensity). Fire frequency is determined by ignition sources and burning conditions (primarily
fuel moisture and wind). Intensity and severity are commonly used interchangeably; however,
intensity is more an indicator of resistance to control and severity is a measure of ecological
impact (i.e. tree mortality, impact to organisms, etc.). The following table displays the fire
regime groups with associated cover types, fire return interval, and fire severity for the Bighorn
National Forest. The fire return intervals and burn severity displayed for the various fire
regimes/cover types are what would “historically” be expected; for example, a ponderosa pine
stand historically would be expected to burn at relatively frequent intervals (less than 35 years)
with a low surface fire intensity or understory burn (i.e. high frequency, low severity fire
regime).
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Table 3-32. Fire regime groups with associated primary cover type, frequency, and severity.

Fire Regime . Fire Return Interval .
Group Primary Cover Type (Frequency) Burn Severity
1 Ponderosa pine 0-35 years Low/Understory Burn
(Cottonwood)
2 Sagebrush 10-70 years High/Stand Replacement
Grass/forb
(Willow)
3 Limber pine 35-100+ years Mixed
Douglas fir Severity/Understory and
Rocky Mountain juniper Stand Replacement
4 Lodgepole pine 70-100+ years High/Stand Replacement
5 Engleman spruce Over 150 years High/Stand Replacement
Subalpine fir
Aspen
No Fire Bare soil, rock & water N/A N/A

Fire Regime 1 is a fire-maintained ecosystem as characterized by high frequency of low
intensity (severity) fire. In a fire-maintained ecosystem, frequent low intensity fires reduce the
incidence of destructive wildfires through thinning, pruning, and removal of dead and down
fuels. Fire Regimes 2, 4, and 5 are fire-initiated ecosystems in which severe or high intensity
fires will terminate the resident vegetation and initiate a vegetation response (i.e., stand
replacement). Fire Regime 3 will burn with mixed severity (both low intensity and high
intensity) depending on site-specific conditions.

Within the fire regimes described for the Bighorn National Forest, the following dominant
cover species respond to fire occurrence and severity in a variety of ways (adapted from Fire
Effects Information System, 2002). In the information presented below, severity describes the
product of fire intensity and fire residence time.

Ponderosa pine (Pinus ponderosa var. scopulorum): Interior ponderosa pine is rated “very
resistant” to fire. Mature trees are well adapted to survive surface fires due to thick bark which
protects the cambium layer®, self pruning branches, open crowns which are usually elevated
well above the flame zone avoiding excessive scorch, and deep rooting. Mature ponderosa pine
cannot survive crown fires, but can survive considerable crown scorching. Surface fires often
kill seedlings and saplings (trees less than 3 to 5 years of age or less than 6 inches diameter
breast height), however, the effect is dependent on stand structure and fire intensity. Young
trees in open stands develop fire-resistant traits rapidly, while those in dense stands tend to
develop thinner bark and denser foliage, which makes them less resistant to surface fires and

? The cambium is a layer of living, meristematic cells between the wood and inner most bark of a tree. The
cambium allows for fluid and nutrient movement between the roots and leaves of the tree. The cambium
layer of thin-barked tree species is easily damaged by heat from fire.
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more prone to crown fires. Mature trees in open stands with light fuels and sparse understory
are less vulnerable to mortality from fire than those in dense stands. Heavy accumulations of
litter increase the intensity and duration of fires, making the trees more susceptible to mortality
and scarring. Fire prepares favorable seedbeds for regeneration.

Wyoming big sagebrush (Artemisia tridentata ssp. Wyomingensis): Although Wyoming big
sagebrush ignites readily and burns intensely, this fuel type is dependent on moderate wind
speeds to move the fire through the shrub layer. At lower wind speeds, the fire will drop to the
ground. Fires in Wyoming big sagebrush on the Bighorn National Forest typically are not
continuous, creating a mosaic burn pattern in which seeds from surviving plants are the
principal means of post fire reproduction. Wyoming big sagebrush is slow to re-establish after a
burn and frequent fire may inhibit re-establishment. Some sites in southern Idaho that have
burned 2 to 3 times within 10 years are not regenerating Wyoming big sagebrush and are
converting to annual grasslands.

Mountain big sagebrush (Artemisia tridentate ssp. Vaseyana): Mountain big sagebrush is
readily killed by fire and will not resprout. Regeneration is from seed produced by on-site or
off-site surviving plants, requiring at least 15 years to recover after fire.

Limber pine (Pinus flexilis): The bark at the base of older limber pine trees is up to 2 inches
thick, which protects these trees from low severity surface fires. However, the bark of young
trees is very thin making them very susceptible to mortality from low severity fires. Terminal
buds are protected from crown scorch because the needles form tight clusters around the buds.
As with ponderosa pine, mature trees in open grown stands are less susceptible to mortality
from fire. Wildfires are less frequent in limber pine communities than in other conifer habitats
because of limited productivity and fuel accumulation associated with poor soil development,
short growing seasons, and late snowmelt. Where limber pine grows in association with other
trees, the fire regimes of the other species are relevant.

Rocky Mountain Douglas-fir (Pseudotsuga menziesii var. glauca): Sapling and pole stages of
Rocky Mountain Douglas-fir are susceptible to fire damage due to thin and resin-filled bark.
Young trees also generally characterized by low branching, which allows surface fires to
transition into the crowns. Mature trees can survive moderately severe surface fires because the
bark on the lower bole is thick and corky, providing good insulation of the cambium from heat
damage. Fire resistance provided by thick bark in mature trees is off-set by the fact that the
trees tend to retain low branching even after the lower branches have shaded out and died. This
lower branching serves as a ladder for surface fire to transition into the crowns.

Rocky Mountain juniper (Juniperus scopulorum): Due to thin bark and compact crown,
Rocky Mountain juniper, up to 4 feet tall are easily killed by fire and because this species is
slow-growing, they are susceptible to fire for their first 20 years or more. Mature trees develop
thicker bark and more open crowns allowing them to survive surface fires if low branches do
not carry fire into the crown. Highly volatile oil content in lower branches increases the
flammability of the trees. Horizontal fuel continuity tends to be low in these fuel types, so
crown fires are usually confined to small areas unless influenced by a strong wind event or
extreme drought. Fire is the major factor controlling Rocky Mountain juniper. In general, this
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tree grows on sites that do not burn frequently, such as rocky areas. Post fire re-establishment is
by seed with animal transport of seed being an important factor.

Lodgepole pine (Pinus contorta var. latifolia): The thin bark of the lodgepole pine provides
little insulation to the cambium layer making the tree susceptible to mortality from surface fires.
Low severity surface fires tend to provide natural thinning of lodgepole pine stands since some
trees will survive the fires. Closed-cones and open-cones occur in most stands of lodgepole
pine in the Rocky Mountain area. The closed or serotinous cones will open after intense fires to
reseed the area. Low severity surface fires do not generate enough heat to open serotinous
cones, so regeneration is dependent on open cones. Thus, lodgepole pine is adapted to
regenerate after both high severity and low severity fires.

Engelmann spruce (Picea engelmannii): Engelmann spruce is very fire sensitive and is often
killed even by low-severity surface fires. This susceptibility to fire is due to thin bark which
provides little insulation for the tree’s cambium layer, resin in the bark which readily ignites,
shallow roots which are subject to soil heating, low-growing branches with moderately
flammable foliage that can readily transition surface fire into the crown, tendency to grow in
dense stands, and presence of heavy lichen growth. While some of the larger Engelmann
spruce may survive surface fires, they often will die later as a result of infection from wood-
rotting fungi that enter the tree through fire scars. Post-fire regeneration occurs via wind-
dispersed seeds from surviving or adjacent trees.

Subalpine fir (4bies lasiocarpa): Subalpine fir is very fire sensitive and is often killed by low-
severity surface fires. Its susceptibility to fire is due to the same factors described above for
Engelmann spruce. The discontinuous, broken fuels and moist, cool environment of subalpine
fir habitat often allows scattered trees to escape mortality from fires. Dense stands are
susceptible to infrequent high severity crown fires, which will kill all trees within the fire area.
Post-fire regeneration occurs via wind-dispersed seeds from surviving or adjacent trees.

Quaking aspen (Populus tremuloides): In general, aspen is thin barked with little heat
resistance. Small-diameter aspen is usually top killed by low-severity surface fires. While large
aspen may survive low-severity fire, they usually show damage. Moderate-severity fire usually
top kills most aspen although some of the largest trees may survive. Moderate-to-high severity
fire does not damage aspen roots, but high-severity fire may kill roots near the surface while
leaving the deeper roots undamaged. Following a fire, aspen sprouts or suckers from the roots
and also establishes from off-site, wind-blown seed.

In addition to the five fire regimes outlined in the National Fire Plan, three condition classes
have been developed to categorize the current condition with respect to each of the historic fire
regime groups. Current condition is defined in terms of departure from the historic fire regime
determined by the number of missed fire return intervals (with respect to historic fire return
interval) and the current structure and composition of the system resulting from alterations to
the disturbance regime. Note that the relative risk of fire-caused losses of key ecosystem
components increases for each respectively higher numbered condition class, with little or no
risk at Condition Class 1.
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Table 3-33. Condition class' descriptions.

Condition Class Fire Regime

1 Fire regimes are within a historic range and the risk of losing key ecosystem
components is low. Vegetation attributes (species composition and structure)
are intact and functioning within a historic range.

2 Fire regimes have been moderately altered from their historical range. The
risk of losing key ecosystem components is moderate. Fire frequencies have
departed from historical frequencies by one or more return intervals (either
increased or decreased). This results in moderate changes to one or more of
the following: fire size, intensity and severity, and landscape patterns.
Vegetation attributes have been moderately altered from their historical
range.

3 Fire regimes have been significantly altered from their historical range. The
risk of losing key ecosystem components is high. Fire frequencies have
departed from historical frequencies by multiple return intervals. This results
in dramatic changes to one or more of the following: fire size, intensity,
severity, and landscape patterns. Vegetation attributes have been
significantly altered from their historical range.

The following table summarizes the condition classes for the fire regimes currently
identified on the Bighorn National Forest. These figures were derived through the use of
GIS, using species and structural stage as the determining variables. As the table indicates,
the majority of the acres in Fire Regimes 4 and 5 (long fire return interval) are in Condition
Class 2. This implies they have missed at least one fire return interval. Due to the long
fire return interval of the species involved, these stands likely are at the upper end of
Condition Class 1 or early into Condition Class 2, so it was somewhat of a judgment call to
place them into Condition Class 2. It should be noted that approximately 10% of the total
area on the Bighorn National Forest is naturally not vegetated (rock, bare soil, and water).

Table 3-34. Fire regime and condition class.

% of Vegetated

Fire Regime Cocnldltlon Cover/Vegetation Type Acres on
ass
Forest
1 1 Ponderosa pine <1%
1 2 Ponderosa pine <1%
1 3 Ponderosa pine 3%

' Current conditions are a function of the degree of departure from historical fire regimes resulting in
alterations of key ecosystem components such as species composition, structural stage, stand age, and canopy
closure. One or more of the following activities may have caused this departure: fire suppression, timber
harvesting, grazing, introduction and establishment of exotic plant species, insects or disease (introduced or
native), or other past management activities. Source: Protecting People and Sustaining Resources in Fire-
adapted Ecosystems: A Cohesive Strategy.
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% of Vegetated

Fire Regime Cocnlgistison Cover/Vegetation Type Alc::res on
orest
2 1 Sagebrush/Grass/Forb <1%
2 2 Sagebrush/Grass/Forb <1%
2 3 Sagebrush/Grass/Forb 29%
3 1 Limber pine/Douglas-fir/Rocky Mtn. juniper <1%
3 2 Limber pine/Douglas-fir/Rocky Mtn. juniper 8%
3 3 Limber pine/Douglas-fir/Rocky Mtn. juniper 4%
4 1 Lodgepole pine 2%
4 2 Lodgepole pine 27%
4 3 Lodgepole pine 3%
5 1 Engelman spruce/Subalpine fir/ Aspen 1%
5 2 Engelman spruce/Subalpine fir/Aspen 21%

Source: Protecting People and Sustaining Resources in Fire-Adapted Ecosystems: A Cohesive Strategy.

Fire Hazard Analysis

The potential for wildland fire is measured in terms of fire hazard and resistance to control.
Wildland fire hazard can be directly related to stand age, stand structure, live and dead fuel
loads, and their resulting effects on fire behavior. In an effort to model fire behavior, fire
managers have developed fire behavior modeling systems. Two of the most commonly used
are the NFDRS (National Fire Danger Rating System) and the FBPS (Fire Behavior Prediction
System) models.

NFDRS is used as an indicator of fire potential and fire behavior across broad areas. These
areas may include many thousands of acres. FBPS is useful for more site-specific applications.
The FBPS model illustrates the differences in fuels and how they react to factors such as wind,
humidity, and topography after an ignition occurs.

Output from the FBPS can be rated based on relative resistance to fire suppression activities.
The classifications usually used are low, moderate, high, and extreme which are a function of
flame length and rate of spread. Low resistance to control typifies fires that are relatively easy
to suppress in short time frames. Although fires in the low hazard category generally
correspond to the shortest flame length and lowest intensity levels, they can exhibit rapid rates
of spread and other elements of extreme fire behavior when subjected to very low humidity
and/or high wind speeds. High-resistance fuels typically consist of the older age conifer fuel
types with heavy fuel loading or shrub lands with extreme fuel loading (e.g., older stands of
sagebrush). These fuels can often produce extreme flame lengths and fire intensities, which
exceed the capability of direct fire suppression action.
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In an effort to model fire hazard on the Bighorn National Forest, a forest-wide analysis was
completed using GIS (Geographic Information System), FlamMap (Finney 2000), RMRIS
(Rocky Mountain Resource Information System), and CVU (Common Vegetative Units).
FlamMap is a computer program that produces fire behavior values (e.g., rates of spread, flame
lengths) based on weather and physical characteristics of the ground and allows the user to
produce fire behavior maps.

The objective of this hazard analysis is to quantify flame length, using 90" percentile weather'”,
across the landscape. Flame length is a function of fireline intensity. It is used to estimate the
difficulty of controlling a fire, as well as to estimate whether the fire will torch (ignite the crown
of an individual tree or crowns of groups of trees), spot (embers from the fire land on unburned
fuels and ignite new fires), or crown (transition from the surface into the tree tops and continue
to advance in the crowns).

Flame lengths are routinely grouped into four categories: (1) low — flame lengths four feet or
less, (2) moderate — flame lengths greater than four feet and less than or equal to eight feet, (3)
high — flame lengths greater than eight feet and less than or equal to eleven feet, and (4) extreme
— flame lengths greater than eleven feet. These groupings are commonly used fire behavior
thresholds and are further described in the “Hazard and flame length summary” table.

Methods for Determining Fire Hazard

Fire hazard can be directly related to stand age, stand structure, live and dead fuel loads, and
their resulting effects on fire behavior. Differences in fuels and how they react to such factors
as wind, humidity, and topography are also considerations.

Crown base height (CBH), crown bulk density (CBD), canopy cover, and stand height were
determined for the average site for each cover type and subsequently for each forested fuel
model identified on the Bighorn National Forest. Live and dead fuel moisture levels and wind
speed and direction were determined using historical Remote Automated Weather Station
(RAWS) weather station data processed through Fire Family Plus. Fire Family Plus is a
computer software program for summarizing and analyzing historical weather observations and
computing fire danger indices. GIS was used to create a fuel model layer and the above
information was used for FlamMap, which is a program to display fire hazard.

Fuel models are mathematical descriptions of fuel properties that allow the user to
realistically estimate fire behavior. A fuel model layer was created in GIS based on the 13
standard Fire Behavior Prediction System (FBPS) fuel models (Anderson 1982). The
following table lists the FBPS fuel models identified for the Forest. It should be noted that
approximately 10% of the total area on the Bighorn National Forest is naturally not
vegetated (rock, bare soil, and water).

'190™ percentile weather represents days when the fire danger is very high to extreme—a combination of low
humidity, high temperature, and high winds. It should be noted that percentiles can be approximated to
seasonal fire behavior nomenclature where 90" percentile equates to “drought conditions.”
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Table 3-35. FBPS fuel models.

Fuel Model Description % of Vegetated Acres
on Forest
1 Short grass 20%
2 Timber with grass understory 4%
5 Brush (short brush/seedlings/sapling) 5%
6 Sagebrush 6%
8 Closed timber litter 48%
9 Hardwood litter 1%
10 Timber (litter and understory) 16%

Because crown base height (CBH), crown bulk density (CBD), stand height, and canopy cover
were determined for each timbered fuel model identified on the forest, the model was able to
calculate surface to crown fire transition, as well as, crown fire behavior.

Fuel moisture is a critical component for evaluating fire hazard. Fuel moisture is the amount of
water in a fuel, expressed as percent of its oven-dry weight. Moisture content influences how
quickly a fuel will ignite and how well it will burn. When the moisture content of fuels is high,
fires do not readily ignite and will burn poorly if at all. When the moisture content is low, fires
start easily and influences such as wind can cause rapid spread with high intensity (National
Interagency Fire Center 1994).

Wildland fuels are any organic material, living or dead, that can ignite and burn. Living
vegetation, such as grasses, forbs, shrubs, and trees, may actively contribute to a fire’s energy or
may retard the spread and intensity, depending on the moisture level of those fuels. In live
fuels, moisture content changes seasonally, exhibiting the highest moisture content during
spring green-up with moisture content decreasing throughout the growing season and
culminating in the lowest moisture content as fuels cure or enter dormancy. Dead fuel moisture
is a function of weather conditions (specifically, precipitation and relative humidity) and the
fuel’s reaction to changes in weather is a function of composition (e.g., duff, needles, leaves,
sound wood, rotten wood), size (depth of the duff, diameter of the wood), and shape (surface to
volume ratio, etc.).

Timelag is defined as the time it takes a dead fuel to reach 63% of the difference between its
initial moisture content and equilibrium moisture content'? due to changes in its environment.
Dead fuels are classified into timelag groups according to the time it takes them to gain or lose
moisture in response to wetting or drying cycles. Each timelag group includes dead fuels of
specific diameter ranges. In general, the smaller the fuel diameter, the shorter the timelag,
which is primarily a function of surface to volume ratio. Fine fuels (those with very small
diameter) have a high surface to volume ratio, which is conducive to moisture exchange. The

12 Equilibrium moisture content is the level at which dead fuels neither gain or lose moisture with time, under
specific constant temperature and humidity. At equilibrium moisture content, a fuel will have no net
exchange of moisture with its environment.
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standard dead fuel timelag classes with associated diameter ranges are displayed in the
following table.

Table 3-36. Dead fuel timelag classes.

Timelag Class Fuel Diameter

1-hour Less than %z inch
10-hour Yato 1 inches
100-hour 1 to 3 inches
1,000-hour Greater than 3 inches

The 1-hr fuels (grasses, small twigs, pine needles) gain or lose moisture faster than 10-hr, 100-
hr, or 1,000-hr fuels. They dry out faster and reach their equilibrium moisture content more
rapidly. When dried to a point below their respective moisture of extinction, they can ignite and
burn readily. The moisture of extinction is the fuel moisture content at which a fire will not
spread or spreads only sporadically in a non-predictable manner. Conversely, an increase in
atmospheric moisture (precipitation, fog, high humidity) can keep them from igniting or
burning if their percent fuel moisture is near or above their moisture of extinction. These fuels
are the greatest contributor to fire intensity at the flaming front. In contrast, under normal
conditions 1,000-hour fuels are considered a heat sink and not a heat source primarily due to
their low surface to volume ratio. Although they may not contribute directly to fire intensity at
the flaming front,"” they increase intensity following passage of the flaming front and as such
are important in resistance to control of fires.

Surface wind speed is often the most critical weather element affecting fire behavior and fire
danger. It is also the most variable and, consequently, the hardest to evaluate. Winds that
persist for one minute and momentary gusts both affect fire behavior. For this analysis, both the
probable maximum one-minute wind speed and probable momentary wind gust were used
because both play important roles in fire behavior. Probable maximum I-minute wind speed
was used because winds that persist for one minute can affect gross fire behavior, including rate
of spread and fireline intensity, thereby affecting surface to crown fire initiation and transition.
Probable momentary wind gust was used because gusts can produce large, temporary
fluctuations in flame height and can easily trigger crowning or shower embers across the
fireline.

Fuel moisture, wind speed, and wind direction values were obtained using historic weather data
for the period from 1969 — 2002 from the Burgess, Hunter, Schoolhouse Park, and Mill Creek
weather stations and RAWS which are representative of the Forest. A comparison of weather
data from these stations indicated a close correlation among the various areas of the Forest. As
a result, it was decided to use an average range of values from these stations. The following
table summarizes 90™ percentile weather from weather stations.

" Flaming front is the zone of a moving fire within which the combustion is primarily flaming. The flaming front in
light fuels is typically shallow, whereas, a deeper front occurs with a component of heavier fuels.
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Table 3-37. Range of fuel moisture levels and wind speeds based on historic weather data for the

Bighorn National Forest.
1-hr fuel 10-hr fuel 100-hr fuel 20 foot Probable max. Probable
moisture moisture  moisture level Wind Speed 1-min wind momentary
level level % by wt. MPH speed gust
% by wt. % by wt. MPH MPH
4-5 4-6 7-9 14-17 19-22 28-32

This percent range of fuel moisture levels indicates extreme fire conditions on the Forest.
Although the wind speeds by themselves are not problematic, when combined with very low
fuel moisture levels, fires are more likely to display extreme behavior—characteristics beyond
those exhibited by most fires. Extreme fire behavior generally precludes methods of direct
control action and includes one or more of the following characteristics: high rates of spread,
prolific crowning and/or spotting, fire whirls, and a strong convection column. Although
relatively few fires exhibit extreme behavior, those that do, present many challenges in
suppression, and in providing for firefighters and public safety. Predictability is difficult since
these fires often exercise some degree of influence on their environment.

Fuel models, crown base height (CBH), crown bulk density (CBD), canopy cover, stand height,
fuel moisture levels, and wind speeds were input into FlamMap and used to obtain flame length.
As previously mentioned, flame length is used to estimate how difficult it is to control a fire and
whether the fire will torch, spot, or crown. The following table displays hazard ratings with
associated flame lengths, and implications for fire suppression.

Table 3-38. Hazard and flame length summary.

Hazard Flame Length Fire Suppression Interpretation
Rating (feet)
Low Less Than 4 Fires can generally be attacked at the head or flanks by persons

using hand tools. Handline should hold the fire.

Moderate 4.110 8.0 Fires are too intense for direct attack on the head by persons
using hand tools. Hand line cannot be relied on to hold fire.
Equipment such as dozers, engines, and retardant aircraft can be
effective.

High 8.11t0 11 Fires may present serious control problems, i.e., torching,
crowning, and spotting. Control efforts at the head of the fire will
probably be ineffective.

Extreme Greater Than Crowning, spotting, and major fire runs are common. Control
11 efforts at the head of the fire are ineffective.

The following table displays acres in the fire hazard rating class calculated for the probable
maximum I-minute wind speed of 17 and 22 miles per hour (mph), and the probable
momentary gust, 32 mph using current stand conditions. The effect of these different wind
speeds is particularly noticeable in the extreme hazard classes. Acreage in this class is
significant because it indicates resistance to fire suppression efforts. 20-foot winds refer to the
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standard height for wind measurements used by land management agencies in the U.S. Wind
speeds are measured 20 feet above the surface, adjusted for vegetation depth (Rothermel, 1983).
The fire hazard rating class was run for the Bighorn National Forest, as a whole, because there
is not a distinct difference between the various geographic areas of the Forest in regard to fire
hazard, with the exception of the Cloud Peak Wilderness. In the Cloud Peak Wilderness, the
majority of the land area is rock, bare soil, or water, none of which will carry fire. The fuel
moisture and wind elements were obtained using RAWS (Remote Automated Weather Station)
and older manual weather data, downloaded to Fire Family Plus and filtered to obtain 9™
percentile conditions.

Table 3-39. Percent of area (excluding non-vegetated areas) in each fire hazard rating class for 17 mph
winds, 22 mph winds and 32 mph wind gusts for the Bighorn National Forest.

17 mph, 20-foot winds
Low Moderate High Extreme
58% 26% 7% 9%

22 mph, 20-foot winds
Low Moderate High Extreme
53% 29% 8% 10%

32 mph, 20-foot winds
Low Moderate High Extreme
49% 6% 24% 21%

As evidenced by the preceding table, wind has a great influence on increasing fire
behavior. To demonstrate the relationship between fuel model and fire hazard rating, the
FlamMap flame length (hazard rating) and fuel model layers were intersected using GIS.
Based on the results of this analysis (intersection), it was found that at each of the above
wind speeds over 80% of the high fire hazard acres and over 50% of the extreme fire
hazard acres were in non-timbered fuel models (fuel models 1, 5, and 6).

The hazard rating analysis has some limitations. Since CBD, CBH, canopy cover, and tree
height were calculated on the “average” site for each cover type and subsequent fuel
model, the analysis underestimates fire behavior at the upper end for each fuel model,
especially as it relates to surface to crown fire initiation, transition, and canopy fire
behavior. Note that for this analysis, we used worst-case weather and fuel moisture
conditions, rather than average conditions.

Fire Risk Analysis

To further evaluate the relationship of fire to overall forest management and protection, fire
hazard must be related to risk. Risk relates to the source and number of ignitions, which can
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result from either human-caused or natural (i.e. lightning) ignitions. Although fire risk is simple
to calculate, it is often difficult to predict, especially with human-caused fire starts.

Fire risk is the simple measure of fire starts on a 1,000-acre basis per ten-year period (per
decade). The fire risk value corresponds to a likelihood of fire starts per 1,000 acres per decade.
The following are risk ratings with the ranges of values used to categorize risk.

¢ Low Risk: 0to 0.49 — This projects one fire every 20 or more years per thousand acres.
¢ Moderate Risk: 0.5 to 0.99 — This projects one fire every 11 to 20 years per thousand
acres.

+ High Risk: > 1.0 — This level projects at least one fire every 0 to 10 years per thousand
acres.

The risk analysis used historical fire data from 1970 through 2004. Fire locations were plotted
and overlaid on a Forest map. This revealed no definitive, homogeneous geographic areas in
which to group fire occurrence; therefore, fire risk was analyzed on the Fire Management Zones
(FMZs) established in NFMAS for the Bighorn NF. The Fire Management Zones and
associated fire risk are displayed in the following table.

Table 3-40. Fire risk analysis (1970 — 2004) for the Bighorn National Forest.

% of Number of Natural Human-
Analysis Area 0 ‘o (Lightning) caused Fire Risk
Bighorn NF Ignitions Ignitions Ignitions
FMZ 1, Bighorn Mountain 27% 250 175 75 0.24 Low
Face Below 7000 Feet
FMZ 2, Montane Above 56% 415 146 269 0.19 Low
7000 Feet
FMZ 3, Cloud Peak 17% 12 4 8 0.02 Low
Wilderness
Bighorn NF Average 677 325 352 0.17 Low

Source: Fire Management Zones (FMZs), acres, and ignition data are from Bighorn National Forest NFMAS and fire
reports.

Over the past five years (2000-2004) the trend has been toward fewer human caused
ignitions (75% lightning, 25% human) based on official fire reports.
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ENVIRONMENTAL CONSEQUENCES

General Effects

The structure and condition of the vegetative ecosystems on the Bighorn National Forest are
dynamic. Climate, natural processes (such as insect and disease activity, fire, and wind events),
and human activity all play a role in vegetative condition, structure, live and dead fuel loading,
and subsequent fire behavior.

In Fire Regime 1 which is primarily ponderosa pine, absence of frequent fire and/or
management activities trend toward allowing surface fuel loading in the form of dead and down
fuels, seedling/sapling trees, shrub vegetation, and overall stand density to increase. This
increase in understory fuel load would produce higher surface fire intensity and create
conditions in which transition from surface fire to crown fire could occur more readily and more
frequently. The stand density would facilitate extreme fire behavior with stand replacement
conditions which are uncharacteristic for ponderosa pine. Where this type of fire behavior
occurs over large areas, sites are usually slow to regenerate, primarily because tree species
associated with this fire regime group are adapted to surface fire, not stand-replacing fire.

Fire Regime 2 includes the drier shrubland communities, specifically sagebrush/grass. These
vegetation communities are important food sources for many wildlife species (e.g. sage grouse)
and for domestic livestock. Following a fire, this vegetation type usually responds by producing
a heavy grass and forb component. Where sprouting vegetation (e.g., bitterbrush and
serviceberry) is present, young shoots usually revegetate the site. Absence of fire in these
communities is usually indicated by the presence of older, decadent vegetation with reduced
forage production (>40% sagebrush canopy cover). Fire behavior in the younger communities
with a high grass component typically exhibits rapid rates of spread with relatively short flame
lengths. In the older decadent stands that have experienced an absence of fire, flame lengths
and fire line intensity are much higher.

Burns within sagebrush communities on the Bighorn National Forest typically are not
continuous and often create a mosaic pattern. Re-colonization of the burned area is through
seed dissemination and is dependent on the number and location of residual plants, climatic
conditions, and/or the size of the burned area.

Fire Regime 3 includes species with fire return intervals ranging from 35 to over 100 years.
Specifically, on the Bighorn National Forest, Fire Regime 3 includes species such as limber
pine, Douglas-fir, and Rocky Mountain juniper. Fires in these stands will burn with a mixed
severity varying from a low intensity understory burn to a high intensity stand replacement
burn. Fuels buildup through exclusion of fire and/or management activities is a primary factor
in increasing severity of burns in this group. The absence of management activities and/or
frequent fire occurrence would trend toward allowing dead and down fuels and understory
vegetation to build up to the point of creating a higher intensity fire situation than historically
would be expected to occur.
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Fire Regime 4 includes older dense stands of lodgepole pine. Lodgepole pine is typically an
early-seral tree species that establishes as a result of fire. Lodgepole pine can be the persistent
seral stage vegetation on sites with relatively frequent disturbances or the climax vegetation on
sites with less regular disturbances. Subsequently, fire return intervals could be as low as 35
years, but are more frequently well over 100 years. On the Bighorn National Forest, fires in
lodgepole pine have historically been both surface and stand replacement crown or canopy fires.
Dense stands containing accumulated downfall and ladder fuels have high potential to support a
stand-replacement fire. Conversely, after a burn that removes most large fuels, young pole-size
stands of pure lodgepole pine have a low potential to initiate crown fire due to lack of ground
fuels. When a lodgepole pine stand becomes mature or over-mature, tree growth and vigor
declines markedly and the likelihood of a mountain pine beetle epidemic increases. Insect
epidemics kill many trees that begin falling after a few years, and within 10 to 15 years large
amounts of dead woody fuels accumulate which greatly adds to the potential of stand-
replacement fire (Langowski 2002).

Fire Regime 5 on the Bighorn National Forest is the long-interval (infrequent) fire return, stand
replacement fire regime, which is composed primarily of Engelmann spruce and subalpine fir,
with some aspen. Mean fire return intervals in spruce-fir forests range from 100 to well over
150 years. In the event of an extended absence of fire, these species tend to maintain
themselves in stable communities until changed by an external force, such as fire, wind, insects,
and/or disease activity. After fire, spruce and fir are replaced by lodgepole pine, aspen, or
grassy parks, which slowly trend towards climax spruce-fir if left undisturbed.

Appropriate Management Response

Fire has historically and will continue to play, a role in the structure, occurrence, and condition
of vegetative communities of the forest. Under the 1985 Forest Plan, the only management
response to an unplanned ignition is a suppression strategy. One of the objectives of this
revision is to establish a range of acceptable Appropriate Management Response (AMR)
actions. Appropriate Management Response is the response to a wildland fire based on an
evaluation of risks to firefighter and public safety, the circumstances under which the fire
occurs, including weather and fuel conditions, natural and cultural resource management
objectives, protection priorities, and the values to be protected (Zimmerman 2001). A wildland
fire will either be managed for resource benefits or it will be suppressed. The three AMR
strategies allowed for the Bighorn National Forest are defined below:

Direct Control is to immediately and completely extinguish a wildfire. It is associated with
high value areas, such as housing and other urban development, campgrounds, administrative
sites, ski areas, and areas with high natural resource values. Immediate suppression action
needs to be taken in these locations throughout the fire season. Usually this control is restricted
to new fire starts, steady-state fires that have not reached large sizes and specific portions of
large fires. Fuels treatment for hazard reduction and pre-suppression planning is a high priority
where this strategy is utilized.

Perimeter Control is a strategy that seeks to confine the active zone responsible for fire spread.
Perimeter control considers firefighter and public safety, site-specific values at risk, and
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response costs. Firelines, whether natural or constructed, are used to confine the active zone of
spreading fire. Direct or indirect fireline locations are selected to minimize the cost of
suppression while recognizing the values that could be lost to the fire. The potential fire effects
(beneficial or negative) will be evaluated and recognized when determining fireline location.
The time of season and forecasted weather are important considerations affecting fireline
location.

Although there are many fuel management opportunities in perimeter control areas, the fire
regime dictates the effectiveness and suitability of fuels treatments. Strategies for ecosystem
restoration and maintenance may blend well with strategies for hazardous fuel reduction. Near
private property, fuels projects are likely to be directed at defensible space to protect structures
while in the more remote areas, ecological values would be emphasized.

Prescription control emphasizes the natural role of fire in the environment. Human-caused
fires cannot be managed for resource benefit under current policy. Under prescription control, a
fire is considered controlled as long as it burns within specified geographic boundaries and is
meeting the intended resource management objectives. Implementation guidance for this
strategy is documented in the Fire Management Plan. The Wildland Fire Implementation Plan
(WFIP) is the tool that examines the available response strategies when a fire is being
considered for wildland fire use. Fires that meet implementation guidance criteria and are
meeting the intended resource management goals are allowed to burn. If a fire designated for
wildland fire use (prescription) is no longer achieving the intended resource management
objectives and contingency or mitigation actions have failed, the fire will be declared a wildfire.
Once a wildfire, it cannot be returned to wildland fire use status (USDA Forest Service 2005).
Should a fire jeopardize investments or other critical resource values, a suppression response
will be implemented. Prescribed fire is an appropriate management tool in most prescription
control areas. Some of the factors to be considered in developing operational guidance for
implementation of the fire management strategies which will be detailed in the Forest Fire
Management Plan are:

¢ Season (time of year)
Energy release component
Wind potential
Availability of suppression resources

.
¢

¢

+ National and Regional planning levels

+ Topography, fuels, and expected fire behavior
.

Consistency with area’s desired future condition and the fire’s potential to enhance or
detract from it.

For each wildland fire use action, the Agency Administrator (or delegated individual) is
required to initially affirm and periodically reaffirm the capability to manage the fire as a WFU
event. This process is intended to document and ensure management accountability throughout
the duration of the wildland fire use.
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An AMR is assigned to every area on the Forest with burnable vegetation. These options
range from monitoring with minimal on-the-ground actions to intense suppression actions
on all or portions of the fire perimeter depending on the strategy assigned. The map in
Revised Plan Appendix D shows the AMR’s assigned for the various areas of the Forest.
A more detailed map is on file at the Bighorn National Forest, Supervisor’s Office.
Operational guidance for the implementation of the AMR (direct, perimeter or prescription
control) will be documented in the Forest Fire Management Plan (FMP). The Revised
Plan is the decision document and the Fire Management Plan contains the guidance to
implement the Revised Plan.

When developing the implementation guidance, it may be necessary to refine the AMR
boundaries to adequately address the needs of those areas with special attention to high
value areas (resource and/or improvements) and areas identified as priorities within
Community Wildfire Protection Plans. For example it could be necessary to move from a
prescription (wildland fire use) response to a more restrictive suppression response
(perimeter or direct) because of the on-the-ground conditions such as the small size of the
area and/or the presence of values at risk.

A Fire Management Unit (FMU) is a land management area definable by objectives,
management constraints, topographic features, access, values to be protected, political
boundaries, fuel types, major fire regime groups, etc. that set it apart from the
characteristics of an adjacent FMU. The FMUs established within the Bighorn National
Forest FMP were developed with consideration of these attributes. AMR was not an
element of consideration in development of the Bighorn FMUs (a single FMU may
encompass areas with differing AMRSs).

The appropriate management response implemented for a wildfire is developed in response
to an analysis of the current situation (fire location, weather resource availability and other
site specific conditions), values to be protected, forest plan management objectives,
external concerns, and other land uses. Depending on conditions and values at risk in a
particular area or time, managers may select a method more intensive than that specified
for the area but not one that is less intensive. For example, if an area has been assigned a
primary strategy of prescription control, direct control may be used if warranted by the
conditions at the time.
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Table 3-41. Appropriate management response (acres/percent) by alternative.

Alternative Direct Perimeter Prescription
Acres Percent Acres Percent Acres Percent
A 1,358 0.1% 598,678 54.2% 504,977 45.7%
B 2,580 0.2% 273,251 24.7% 829,180 75.1%
C 2,580 0.2% 133,366 12.1% 969,068 87.7%
D-DEIS 8,153 0.7% 618,966 56% 477,892 43.3%
D-FEIS 23,151 2% 651,407 59% 430,454 39%
E 2,540 0.2% 802,288 72.6% 300,186 27.2%

Acres of Fuels Treatment (mechanical and prescribed
burning) by Alternative

An estimate was made of the number of acres of fuels treatment attainable annually under
each alternative. This was based on values at risk, historic funding level experienced by
the Forest, objectives of the 1985 Forest Plan, and management objectives for each
alternative. The highest priority for mechanical treatments will be adjacent to high-value
areas, communities at risk, and areas identified in Community Wildfire Protection Plans.
Because fires in long return interval fire regimes are typically high-intensity, stand-
replacing fires, fuel treatments adjacent to high-values in those areas would likely
concentrate on defensible space. Among the high value areas on the Bighorn National
Forest are lodges, resorts, primary residences, summer homes/summer home groups,
campgrounds, administrative sites, ski areas, and areas of high resource values. All fuel
breaks created will require maintenance. The type and interval of the maintenance will be
determined through project-level planning. The highest priority for use of prescribed fire
will be in Fire Regimes 1, 2, and 3 with condition classes of 2 or 3 and for maintenance of
condition class. Where prescribed fire can safely be implemented to reduce fuel hazard
adjacent to high value areas, those areas will receive preference.

The table below displays the percentage of acres of Condition Classes 2 and 3 and acres of
high and extreme hazard classes (see Existing Condition section) being treated over a ten-
year planning period, for each alternative. It is important to note that, while prescribed
burning results in benefits to the fuels profile and/or condition class, often a goal of the
burn will be to improve wildlife habitat or range condition for domestic livestock.
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Table 3-42. Acres of fuel treatment annually by alternative.

Alternative
A B Cc D-DEIS D-FEIS E
Annual Acres of Treatment 2,610 4,520 1,860 3,970 4,100 3,370
Potential Maximum Percent 2% 4% 2% 4% 4% 3%

of Condition Class 2 & 3
Treated per Decade*

Potential Maximum Percent 15% 26% 11% 22% 23% 19%
of High and Extreme Hazard

Ratings Treated per Decade

Based on 22 mph FlamMap

Outputs®

Potential Maximum Percent 6% 10% 4% 9% 9% 8%
of High and Extreme Hazard

Ratings Treated per Decade

Based on 32 mph FlamMap

Outputs*

* Represents treatments in non-timbered (grass and grass/shrub) and timbered fuel types.

Acres identified for treatment under Alternative A display an average level of treatment
under the 1985 Bighorn Land and Resource Management Plan. Alternative B shows a
1,910-acre increase over the historic average. This is primarily due to the increased
emphasis placed on fuel treatments by the National Fire Plan, both in urban interface zones
and across the landscape and prescribed fire to improve wildlife habitat. Alternative D-
FEIS shows a 1,490-acre increase over historic average due to increased emphasis on
prescribed fire for vegetative management. Alternative D-DEIS shows a 1,360-acre
increase over historic average. Alternative E shows a 760-acre increase from historic
average which reflects a higher emphasis of this alternative on timber harvest as a means
of treating forested vegetation. Acres proposed for fuels treatment under Alternative C are
reduced significantly from the other alternatives. This is primarily due to the increase in
special designations (i.e., proposed wilderness) and the emphasis on natural processes.

The actual level of fuels treatment, in any given year, is dependent on funding levels and
by weather conditions conducive to implementation of prescribed fire.

Acres Burned by Wildfire

It is very difficult to predict the number of acres that will be burned by wildfire in future years.
Conditions that dictate the severity of fire seasons tend to vary significantly year to year.
Weather, which is the primary influence on availability of fuels for ignition, is very difficult to
predict with any degree of reliability more than a few days into the future. Research suggests
that large stand-replacing fires are more likely to occur because of weather conditions than fuel
accumulations. Most large fires occur in years with elevated weather variable values and fires
in those years account for >99% of the area burned (Bessie and Johnson 1995). Prediction of
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major influences, such as the occurrence of drought, is improving, but is still not very reliable.
For these reasons, the best method for predicting the number of acres that will burn in the future
is to base the prediction on historical fire occurrence.

In an effort to predict the number of acres that will be burned in the future, in a decade, the fire
probability analysis program PROBACRE (Wiitala 1999) was utilized. This program assesses
the risk of catastrophic consequences from a single wildfire or series of wildfire events.
PROBACRE calculates the probability of a major single event, or multiple fire events, and the
long-term probability that a combination of fire events, both large and small, would result in a
total burned area in excess of a particular number (user-specified). The probabilities are
calculated from historic fire information for annual frequency of fires by size class.

The PROBACRE analysis period was 10 years. The probability analysis was completed for the
Big Horn Mountain face, Big Horn montane area above 7,000 Feet, Cloud Peak Wilderness,
and for the Bighorn National Forest, as a whole. Output from PROBACRE is summarized in
the following four tables with additional PROBACRE information available in FEIS Appendix
B.

As indicated in the following table, within the Big Horn Mountain face, there is a 92%
probability that wildfires will cumulatively burn more than 1,000 acres over the planning
period. There is a 55% probability wildfires will cumulatively burn more than 2,500 acres
during the planning period. There is a 27% probability wildfires will cumulatively burn more
than 5,000 acres during the planning period. There is a 26% probability wildfires will
cumulatively burn more than 10,000 acres during the planning period. The probability of
wildfires cumulatively burning over 15,000 acres during the planning period is slight.

Table 3-43. Probability analysis for the Big Horn Mountains face.

Probability of exceeding the 10 acre threshold in 10 years is 1.00000
Probability of exceeding the 100 acre threshold in 10 years is 1.00000
Probability of exceeding the 500 acre threshold in 10 years is 0.99357
Probability of exceeding the 1,000 acre threshold in 10 years is 0.92172
Probability of exceeding the 2,500 acre threshold in 10 yearsis 0.55173
Probability of exceeding the 5,000 acre threshold in 10 years is 0.27548
Probability of exceeding the 10,000 acre threshold in 10 yearsis 0.25782
Probability of exceeding the 15,000 acre threshold in 10  years is 0.04046
Probability of exceeding the 25,000 acre threshold in 10 years is 0.00256

As indicated in the following table, within the montane area, there is a 95% probability that
wildfires will cumulatively burn more than 1,000 acres during the planning period. There is a
71% probability wildfires will cumulatively burn more than 2,500 acres during the planning
period. The probability that wildfires will cumulatively burn more than 5,000 acres is 19% and
the probability that wildfires will cumulatively burn more than 10,000 acres during the planning
period is very slight.
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Table 3-44. Probability analysis for the montane area above 7,000 feet elevation.

Probability of exceeding the 10 acre threshold in 10 years is 1.00000
Probability of exceeding the 100 acre threshold in 10 years is 1.00000
Probability of exceeding the 500 acre threshold in 10 years is 0.98105
Probability of exceeding the 1,000 acre threshold in 10 years is 0.95091
Probability of exceeding the 2,500 acre threshold in 10 years is 0.70597
Probability of exceeding the 5,000 acre threshold in 10 years is 0.18506
Probability of exceeding the 10,000 acre threshold in 10 yearsis 0.00056
Probability of exceeding the 15,000 acre threshold in 10 years is 0.00000

In the Cloud Peak Wilderness Area there is a 43% probability that wildfires will cumulatively
burn over 10 acres during the planning period.

Table 3-45. Probability analysis for the Cloud Peak Wilderness.

Probability of exceeding the 10 acre threshold in 10 years is 0.43319
Probability of exceeding the 100 acre threshold in 10 years is 0.00000
Probability of exceeding the 500 acre threshold in 10  years is 0.00000

The probability analysis for the total Bighorn National Forest indicates a 98% probability
wildfires will cumulatively burn more than 2,500 acres during the planning period. The
probability wildfires will cumulatively burn more than 5,000 acres during the planning
period is 74%. The probability wildfires will cumulatively burn more than 10,000 acres
during the planning period is 28%. The probability wildfires will cumulatively burn more
than 15,000 acres during the planning period is 18%. The probability of wildfires burning
more than 25,000 acres during the planning period is slight.

Table 3-46. Probability analysis for all of Bighorn National Forest.

Probability of exceeding the 10 acre threshold in 10 years is 1.00000
Probability of exceeding the 100 acre threshold in 10 years is 1.00000
Probability of exceeding the 500 acre threshold in 10 years is 1.00000
Probability of exceeding the 1,000 acre threshold in 10 years is 0.99967
Probability of exceeding the 2,500 acre threshold in 10 years is 0.97561
Probability of exceeding the 5,000 acre threshold in 10 years is 0.73540
Probability of exceeding the 10,000 acre threshold in 10 years is 0.28360
Probability of exceeding the 15,000 acre threshold in 10  years is 0.17874
Probability of exceeding the 25,000 acre threshold in 10  years is 0.02356
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Large fires on the Bighorn are frequently the result of wind events which account for
considerable fire spread in a relatively short period of time. The growth and spread of
large fires on the Bighorn can also be influenced by the presence of non-timbered openings
which are common throughout much of the Forest and can serve to slow or halt fire
progress depending on specific conditions at the time of the fire. While it is difficult to
predict the number of acres that will burn in wildfires in the future, it is reasonable to
expect that large fires will continue to occur on the Bighorn National Forest as they have
historically when weather and fuel conditions are conducive for large fire growth. Some of
these fires may involve significant acreages.

Direct and Indirect Effects

Effects from Timber Management: The fuel profile and subsequently, fire behavior will be
affected in sites where timber harvest occurs. Effects to the fuel profile and fire behavior can be
both positive and negative.

Surface-fuel loading, crown base height and crown bulk density are the primary stand attributes
influencing crown fire initiation and spread. Depending on the silvicultural system being
implemented, timber harvest may affect each or all of these attributes. At a minimum, with a
silvicultural system that thins the timber stand, crown bulk density is reduced which in turn
affects potential for spread of fire through the canopy within the treated stands. After such a
timber harvest, a fire may transition into the crowns of individual trees (known as passive crown
fire or torching), but movement of fire through the canopy (known as active or independent
crown fire) will be inhibited through reduced crown bulk density. A crown bulk density of 0.10
kg m™ appears to be the critical threshold for sustained crown fire spread (Langowski 2002).

When the intensity of a surface fire exceeds a critical level, fire can spread vertically into the
canopy. Ground fuels in the form of slash will be temporarily increased as a result of timber
harvest, but the manner in which slash is treated after harvest plays a significant role in potential
surface fire intensity. Treatment of the slash by various methods, such as, piling, lopping and
scattering, and burning can mitigate much of this effect by reducing available fuels and thus,
reducing potential intensity of surface fires. Timber harvest can also have the effect of creating
a drier microclimate in site specific areas impacted by the harvest. This is a result of increased
exposure to solar radiation and increased exposure to weather elements. These areas can
represent an increased risk of fires due to the warmer and drier conditions, however, this effect
would extend minimally beyond the boundary of the harvest units.

Timber harvest units may affect the spread of fire across the landscape, however, the extent of
this effect is dependent on the size of the harvest units, location of units in proximity to fire
spread and the intensity of the fire. High intensity, stand replacing fires which are typical within
the fuel types prevalent on the Bighorn National Forest would most often involve spotting well
ahead of the fire front in which case timber harvest units would have little to no effect in
slowing or stopping fire progress. In the case of a smaller, less intense fire, treatment units
could serve to slow the fire’s advance. Harvest units may also provide anchor points for fireline
construction and safety zones for fire suppression resources for a period of time after slash is
treated.
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Very large landscape type treatments could possibly be effective at slowing or stopping the
progress of a wildfire due to a reduced amount of fuel available for a fire to burn. This possible
effect would be dependent on the proximity of fire starts and direction of fire spread in relation
to the treatment areas. Since it is not possible to predict where fires will start and since none of
the alternatives include these large scale landscape treatments, this scenario was not analyzed in
detail.

FlamMap runs were conducted for each alternative utilizing stand conditions projected by the
Stanley model at 10 and 50 years in the future. A comparison of these FlamMap outputs
indicates very little variation for the hazard ratings from one alternative to another. The general
trend for all alternatives at lower and moderate wind speeds is for the majority of the vegetated
area to be in the low and moderate hazard categories. At the highest wind speed, there is a
progression of additional area into the high and extreme categories in all alternatives. The lack
of variation in hazard ratings between alternatives suggests that differing timber harvest levels
under the alternatives (based on Stanley outputs) will have little effect on the overall fire hazard
of the Forest.

Timber harvest operations and associated road construction may present a slightly increased
potential for fire occurrence caused by mechanized equipment and other increased activity in
the short-term while operations are in progress. Thus, the more timber harvest implemented,
the greater the potential for these types of person caused fires. Timber sale contracts include
clauses that address fire prevention and suppression, which would mitigate most of this
potential. Among the timber sale contract provisions are requirements for mufflers and
approved spark arrestors, requirement for fire extinguishers with saws and equipment,
restrictions on smoking, blasting, and welding, and requirement that timber sale purchaser take
suppression action on any fire occurring on the sale area.

Since timber harvest can have some long term beneficial effects in regard to fuels reduction,
alternatives with the highest projected allowable sale quantity (ASQ) would have the most
benefit in terms of fuels reduction. These alternatives would also have a slightly higher, short-
term, human-caused fire risk due to equipment operation, slash generated, and drier
microclimate created by harvesting. Alternative E has the highest projected ASQ, followed by
Alternatives A, D-DEIS, D-FEIS, and B. Alternative C has the lowest ASQ, emphasizing
natural processes to sustain ecological systems.

Effects from Travel Management and Recreation: Historical fire records dating back to
1970 indicate that approximately 30% of the fires on the Forest have been accessible by roads.
Although roads can aid in fighting fires by providing ground access to the fires and access for
fuel treatments, they also provide access for recreation use, which increases the potential for
human-caused ignitions. Increased human use of the forest may also result in the more timely
reporting of fires which could result in fewer acres burned. Roads can serve as anchor points
for fireline construction by suppression forces and can serve as barriers to the spread of lower
intensity fires. High intensity fires typical of the fuel types predominating much of the Bighorn
National Forest would likely exhibit extreme radiant heat and spotting well ahead of the fire
front which may make roads relatively ineffective as barriers to high intensity fire spread. For
less intense fires, roads can be a very effective barrier to fire spread. When a fire is accessible
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by road, response times for initial attack are reduced and road access during extended attack
improves logistics (thus reducing costs) of managing fires. Any alternative that would increase
the miles of roads on the Forest would realize both the positive effects of better access to
manage fires and the negative effect of a higher risk of human-caused fires. Alternatives that
decrease road miles would likewise have both positive effects by decreasing human use and
thus the chance for human caused ignitions and negative effects by reducing accessibility for
firefighting equipment.

A significant change in the miles of road on the Forest could, to some degree, change the make-
up of the Forest’s firefighting force. For example, because much of the Forest currently has
limited road access, engines are often not useable on Bighorn fires, so ground crews and
helicopters are relied upon for suppression efforts. If considerable miles of roads were to be
added, engines could become more important in fighting fires on the Forest. Conversely, if the
miles of roads were to be significantly reduced, the current number of engines on the Forest
could possibly be reduced in favor of hand crews and/or air resources (helicopters).

Under all alternatives, the number of miles of existing roads to be decommissioned would be
the same, so there is no difference between alternatives in regard to effects resulting from
decreased road access. Increases in road miles would be closely related to the timber harvest
levels of the alternatives. The effects (both positive and negative) from increased road miles
would be the greatest in Alternative E, followed by A, D-DEIS, D-FEIS, B, and C which
reflects the anticipated levels of road construction under the alternatives.

Effects from Wilderness and Research Natural Areas: There are two objectives of fire
management in wilderness: (1) to permit lightning caused fires to play, as nearly as possible,
their natural ecological role within wilderness, and (2) to reduce, to an acceptable level, the risks
and consequences of wildfire within wilderness or escaping from wilderness (Forest Service
Manual 2324.21).

Implementation of Revised Plan fire management strategy occurs through the Fire Management
Plan, Operational Wildland Fire Use Plans, and individual Wildland Fire Implementation Plans.
Although Wildland Fire Use may be desirable in wilderness areas and Research Natural Areas,
it is possible that it may not be applicable in some of these areas due to the size of the area,
proximity to high value areas, or unbroken expanses of fuels leading to areas of high value
resources or improvements. These high value areas represent a wide range from private
property with a high monetary value to areas that are of high resource value for watershed to
areas with high historic values. All areas will be evaluated based on the local situation, values
to be protected, management objectives, and external concerns. Small areas are often not
feasible for application of wildland fire use due to the potential for the fire to move into areas
where wildland fire use is not desired. In general, the larger the area, the more feasible it will be
to implement wildland fire use. Therefore, from a wildland fire use standpoint, the alternatives
with the most wilderness, proposed wilderness, and research natural areas, especially where
they are contiguous to one another, would be the best candidates for implementation of a
wildland fire use program. For any fires within designated wilderness or research natural areas
requiring suppression, the logistics may be more difficult and cost of suppression may be higher
than other areas due to restrictions on use of mechanized equipment and access limitations.
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This effect may be off-set by reduced costs associated with wildland fire use instead of
expending funds for suppression and by the resource benefits derived from allowing fire on the
landscape. Through implementation of WFU, fire would be allowed to play its natural role in
the ecosystem which would restore, improve, or maintain the health of the ecosystem. Plant
species that regenerate through fire and animal species that require snag habitat would benefit
from implementation of WFU and prescribed fires. Areas in which WFU fires actually occur
are less likely to experience fuels buildup that would result in uncharacteristically intense fires
which could cause losses of key ecosystem components.

Alternatives with the most area in wilderness and RNAs would provide the greatest opportunity
for implementing WFU and consequently would yield more of the benefits associated with
WFU and prescribed fires. Alternative C proposes the greatest amount of wilderness above the
current level (approximately 151,955 additional acres) followed by Alternative D FEIS
(approximately 33,857 additional acres). Alternatives A, B, D-DEIS, and E propose no
additional wilderness. Alternatives B, C, and D-DEIS propose an additional 21,190 acres in
RNAs. Alternative D-FEIS proposes approximately an additional 4,956 acres of RNA.
Alternatives A and E recommend no additional RNAs.

Effects from Livestock Grazing and Big Game Use: Since grass and forbs are the primary
carriers of surface fire in open forested areas, shrublands, and grasslands, grazing (by domestic
livestock and to a lesser degree by wildlife) has the effect of reducing fire intensities through the
reduction of available fuels. The degree to which fire intensities may be reduced is dependent
on how much of the grass and forb production is removed through grazing. Grazing also can
have an effect on the ability to successfully implement prescribed fire, for example, it is
sometimes necessary to rest an area from livestock grazing for a season prior to burn
implementation in order to have sufficient grass to carry the fire.

Grazing would continue to have the most effect on reducing fire behavior in fire regimes 1 and
2, which includes ponderosa pine, grass communities, and shrublands (primarily sagebrush).
Fire regime 3, which includes Douglas fir, Juniper, and Limber pine does not generally produce
heavy grass/forb fuel loads due to predominantly dry sites along with often poor soil conditions.
Fire regimes 4 and 5 (long-interval fire regimes with Lodgepole pine, Spruce, and Subalpine
fire) have a minimal grass/shrub component and notice little effect from grazing. In aspen
stands, grazing affects the understory and can limit regeneration.

The level of livestock grazing would be very similar between alternatives, so the effects of
grazing on fire and fuels would be nearly identical under all alternatives.

Effects from Insects and Disease: Insect and disease outbreaks in forested communities affect
the fuels profile and have a subsequent effect on fire behavior and fire suppression activities.
The extent of the effects from dead and dying trees is dependent on the scope of the infestation.
Small endemic occurrences of insect infestations or disease may have little or no effect on fire
behavior or suppression activities, while epidemic or large scale outbreaks can have significant
effects. Both types of outbreaks have naturally occurred on the forest throughout time.

When tree mortality occurs as a result of insects or disease, the needles die, but may persist on
the branches for several years. The length of time the needles will persist depends on the tree
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species. This creates a situation conducive for transition from surface fire to the canopy and
possibly fire spread through the canopy. Among the variables determining whether a fire
remains on the surface or transitions to a crown fire are surface fire intensity, vertical fuel
arrangement (availability of ladder fuels), and crown flammability (live foliar moisture or fine
dead fuel moisture) (NFES 2378). In a healthy stand, during normal climate conditions, foliar
moisture content is relatively constant, averaging about 100%. However, when a tree dies, the
dead needles respond to climate as a one-hour fuel. It is common for one-hour fuel moistures to
drop to 4% and occasionally lower during periods of hot temperatures with low relative
humidity. As aresult, a dead tree with needles still attached to the branches is much more
susceptible to torching than a live green tree. Whether the fire after transitioning into the
crowns will become an active crown fire in which the fire moves independently through the
crowns is dependent on the crown spacing. Stands in which crowns are closely spaced are more
likely to sustain active crown fire than in open stand conditions.

As time passes, the needles gradually fall from the trees, onto the surface and eventually
become part of the duff layer. In the short-term, this adds to the surface fuel loading, but since it
occurs over a relatively long period of time the effect is gradual and is mollified as the needles
become compacted and thus, less available to burn.

Although the smaller fuels as described above are the most important in regard to fire intensity
at the flaming front, large fuels are also affected. Dead trees eventually fall to the ground, often
as a result of wind. While this greatly increases the fuel loading, it does not increase the fire
intensity at the flaming front to a significant degree. The primary importance of this increase in
large down fuels is an increase of intensity following the passage of the flaming front, which
equates into a longer residence time which influences fire effects. Probably the greatest effect
from increased loading of large down fuels is in resistance to control during suppression
operations. These heavy, down fuels can generate considerable intensity making direct fire line
construction infeasible and they inhibit the line building process. Standing dead trees or snags
are a recognized safety hazard in suppression activities due to the possibility of the snags falling
on firefighters and for their propensity for showering embers across fire lines increasing the
potential for spot fires.

Alternatives emphasizing timber management would have the most potential to limit the spread
of insect or disease outbreaks by harvest of diseased or insect infested trees and stands at high
risk for disease or insect problems where stands are accessible. These alternatives would also
have the most potential to harvest dead and dying trees before they accumulate into a hazardous
fuels problem. Alternatives emphasizing timber management would have more potential to
salvage dead trees, which would limit fuels build-up due to insect and disease mortality which
would reduce resistance to control of fires. Alternative E has the highest ASQ, followed by
Alternatives A, D-DEIS, D-FEIS, and B. Alternative C has the lowest ASQ, emphasizing
natural processes, such as fire and insect and disease activity. Thus, Alternative A would have
the most potential to reduce insect and disease related hazardous fuels buildup, and Alternative
C would have the least. However, slash would increase as a result of additional harvest which
represents a tradeoff in the short term until slash treatments are implemented to mitigate the
activity fuels. Conversely, alternatives with the lowest projected levels of timber harvest would
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have the most potential for insect and disease mortality to add to fuel loadings due to less
salvage harvesting.

Effects from Noxious and Invasive Species: Increases in fire activity (wildfire and/or
prescribed fire) could have the effect of increasing noxious weed spread due to disturbance from
the fires directly and from fire suppression operations. Additionally, the stand replacement fires
which are most typical on the Bighorn National Forest create conditions conducive to invasion
of noxious weeds if seed sources are present. Wildfire severity and occurrence are largely a
function of weather (which cannot be accurately predicted more than a few days into the future)
and subsequent fuel conditions. Since it is not possible to predict differences in wildfire
occurrences or sizes of fires between alternatives, the potential for invasive species spread must
be based on other criteria. Alternatives with the most potential for WFU would have more
potential for disturbance from fires, but less potential for disturbance from suppression actions.
Because fuel treatments can create disturbance which could, in turn lead to the spread of
noxious/invasive species with the presence of a seed source, those alternatives with the highest
level of fuel treatment would present the greatest potential for noxious weed spread. When all
of these factors are taken into consideration, there is little apparent difference between
alternatives in respect to their effect on noxious and invasive species.

Cumulative Effects

Past, current, and reasonably foreseeable cumulative effects for fire and fuels were considered
and analyzed. The activities listed in cumulative effects table in the Introduction to this chapter
were considered in the cumulative effects analysis for fire and fuels. The following cumulative
effects were discussed in the context of cumulative effects expected over the next 15-year
period. The area of consideration for these cumulative effects is primarily encompassed within
the boundary of the Bighorn National Forest with condition class and expected treatments on
lands of similar fuel types and directly adjacent to the National Forest boundary taken into
consideration. Although fire history was researched back to the early 1900s, fire statistics used
in estimating fire risk and acres burned by wildfire included the years 1970 through the present.

Condition Class

Fire suppression activities have had the effect of increasing condition class, particularly in
ponderosa pine, sagebrush, and Douglas-fir (Fire Regimes 1-3) vegetation types. The trend for
all alternatives will be for current condition classes in Fire Regimes 1-3 (short to moderate fire
return interval fire regimes) to experience a net increase, while Fire Regimes 4 and 5 (long fire
return interval fire regimes) will not experience a noticeable change during this planning period.
As aresult, Fire Regimes 1-3 will continue to increase in the potential for uncharacteristically
severe fires during this planning period. This is based on the proposed levels of timber harvest
and fuels treatment and wildfire occurrence probability analysis. The increase in condition class
will be slightly less for those alternatives with higher timber harvest and fuel treatment levels.
Thus, the increase would be smallest in Alternative E, followed by Alternatives A, D-DEIS, D-
FEIS, B, and C, respectively. Due to the treated acres in comparison to total forest acres, this
will be negligible on a Forestwide basis.
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In Fire Regime 1, ponderosa pine stands are located at lower elevations on the fringe of the
National Forest. Of these fringe areas of the national forest, many are not accessible for timber
harvest or fuel treatment due to terrain limitations and ownerships patterns. Much of Fire
Regime 1 in the Big Horn Mountains vicinity is on located on lands adjacent to, but not part of,
the Bighorn National Forest. These lands are under various ownerships, including private
ownership, public lands administered by the Bureau of Land Management, some Wyoming
state lands, and some lands to the north within the Crow Indian Reservation. While timber
harvest and fuel reduction activities occur to some degree on these lands, the overall level of
treatment is such that the trend will be for the condition class in these adjacent lands to increase.
The Wyoming Game and Fish Department is anticipating less prescribed fire use on the elk
winter ranges than has occurred in the past which will tend to allow the condition class of stands
in those areas to increase.

The cumulative effect of more acres of fire regimes 1-3 in higher (increased) condition classes
will result in the potential for fires in those fire regimes to exhibit unnaturally high intensity,
with increased risk firefighter and public safety and to ecosystem function.

Fire Risk

The risk of ignition from lightning will be the same for all alternatives. The risk of human-
caused ignitions could increase as public use of the Forest increases and as development within
and adjacent to the Forest increases. Regardless of alternative, development within the wildland
urban interface (private lands within and adjacent to the Forest) is anticipated to continue and
most likely to increase. The cumulative effects table in the Introduction to this chapter shows
that subdivisions adjacent to the forest, such as Hazelton, Onion Gulch, and the area near
Dayton are likely to continue to grow and others may develop. The anticipated trend toward
continued growth in the wildland urban interface would increase the values at risk from wildfire
and potentially increase the incidence of human-caused ignitions. Growth of wildland urban
interface also creates greater importance for fire prevention and mitigation activities and
increases the complexity and cost of wildland fires that occur in those areas due to safety
considerations for firefighters and residents and the values at risk. The fire risk and acres
expected to be burned by wildfire are anticipated to be similar under all alternatives.

Air Quality

The smoke created by individual wildfires or prescribed fires on the Forest generally does not
have a notable effect on air quality, however, there is a potential for cumulative effects to
negatively impact air quality. The emphasis to treat fuels (as shown in cumulative effects table
in the Introduction to this chapter) on all land ownerships indicates that fuel treatment
(including prescribed fire) will increase in the future. While none of the alternatives in this plan
will have any effect on the amount of fuel treatments on adjacent land (non-Forest Service)
ownerships, any prescribed fires implemented or wildfires occurring on adjacent lands have the
potential to cumulatively affect air quality should multiple ownerships conduct prescribed fires
during the same time frames. Anyone who conducts prescribed burning projects within the
state of Wyoming must comply with Wyoming Department of Environmental Quality, Air
Quality Division, smoke management regulations. Implementation of burning within the
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requirements of these regulations will increase the potential to maintain air quality. Although
these smoke management regulations will minimize the chance that air quality will be
cumulatively degraded by implementation of burns by multiple burners at the same time, the
potential does exist and would be the greatest in those alternatives with the highest projected
levels of fuels treatments which are Alternatives B, D-FEIS, D-DEIS, E, A, and C respectively.

Although the alternatives can be ranked for cumulative effects as described above, the
differences between the alternatives in regard to overall cumulative effects are relatively slight
indicating that potential cumulative effects are very near the same under all alternatives.
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Insects and Disease

Introduction
Forest Health

A vegetation management goal of the 1985 Bighorn National Land and Resource
Management Plan (1985 Forest Plan) was to "Attain the overall goal of a healthy, vigorous
forest." Researchers have been attempting to develop a definition of "forest health" that
encompasses the variety of philosophies and viewpoints. In his 1949 “Sand County Almanac,
Aldo Leopold stated that "health" is the capacity of the land for self renewal." Expanding on
this early thought, one of today's definitions has developed with the evolution of ecosystem
management in the National Forests. For the forest plan revision, we are using the following
definition: "a desired state of forest health is a condition where biotic and abiotic influences
on the Forest (e.g., pests, atmospheric deposition, silvicultural treatments, and harvesting
practices) do not threaten resource management objectives now or in the future" (USDA, MP-
1513, 1993). This definition recognizes:

¢ Land management planning goals.

+ Resource management objectives for all resources.
¢ The inevitability of human influences.
¢

Insects and disease as part of the forest ecosystem.

Diversity is one of the key elements to maintaining forest health. A forest with a variety of
ages, size classes, species mix, and densities has more resistance to catastrophic events than a
monoculture of one size, age, species, and density. Forest insects and diseases each have a
niche where they prosper. By creating a diverse forest, we can reduce the extent of their
niche. Diversity reduces the potential areas where insects and diseases can reach epidemic
levels that could produce adverse effects to Forest resource objectives. Diversity in the forest
vegetation also acts as natural firebreaks, limiting all but the most severe fires.

Forest Insects and Diseases

Insects and diseases are disturbance processes in the forested ecosystem. They are
widespread over the Forest and the effects from their actions can last for long periods.
Endemic populations of forest pests are a natural part of an ecosystem. They provide an
important role in the nutrient cycle and successional changes of a forest. When populations
increase to epidemic levels, the potential for negative resource consequences increases.
Losses may include timber volume and value, potential growth of forest vegetation, native
plant species and forage condition, quantity and quality of wildlife habitat, recreation
opportunities, visual aesthetics, and fuel build up which increases wildfire risk.

In general, a healthy forest contains endemic populations of forest pests. They usually kill
isolated, overmature, and stressed trees on an annual basis. A healthy forest is able to keep
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insect and disease populations from reaching epidemic levels. The main goal of integrated
forest pest management is to keep the forest in a healthy condition.

Generally, stands of lodgepole over 80 to 100 years in age are susceptible to epidemic
mountain pine pest outbreaks. Engelmann spruce over 100 to 150 years is susceptible to
Engelmann spruce bark beetle outbreaks. When trees are healthy, they can repel beetle
attacks by flows of resin that "pitch" the beetles out. Overmature trees and trees growing in
dense stands are less resistant to attack. This is particularly true during times of stress, such
as drought or after a fire. If beetle populations reach epidemic levels, they successfully attack
even the most vigorous trees.

Sound forest management is regarded as a way to develop stands that are more resistant to
insect and disease epidemics. Integrated pest management (IPM) strategies involve the
collection of available knowledge on pest/host relationships and identifying thresholds for
unacceptable damage. Integrated pest management requires consideration of a full range of
management strategies and techniques before prescribing treatment designed to reduce
damage from any forest pest. Strategies include indirect control (which focuses on increasing
forest resistance to epidemics) and direct control (which focuses on reducing the actual insect
or disease population). Management strategies can include biological, chemical, mechanical,
or manual control and prescribed fire to manage populations.

Those alternatives with the greatest allocation to management areas that allow for a wide
range of forest management treatments would be most successful at reducing the impacts of
insects and diseases.

It is extremely difficult to determine the probability of insect and disease activity. There can
be a large combination of factors or sequence of events (weather or climate, succession in
vegetation ages and species, epidemic levels of insects and disease) that affect these
disturbances.

Legal and Administrative Framework

National Forest Management Act: Requires assessment of alternative management actions
to facilitate balanced, integrated approaches to resource protections and development and
implementation of sound management practices to prevent excessive losses due to pests.

Cooperative Forestry Assistance Act of 1978: Sets forth the basic Federal authority for
forest insect and disease management and provides for cooperation with states and private
individuals.

Code of Federal Regulations 36 CFR 219.16 (a)(2)(iii) allows for the harvesting of stands
of timber that have not reached CMAI (Culmination of Mean Annual Increment) “which are
in imminent danger from insect or disease attack.”

Code of Federal Regulations 26 CFR 219.27 sets the minimum specific management
requirements to be met in accomplishing goals and objectives for the National forest System.
36 CFR 219.27(a)(3) requires that all management prescriptions utilize principles of
integrated pest management to prevent or reduce serious, long lasting hazards and damage
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from pest organisms, consistent with the relative resource values involved. 36 CFR
219.27(c)(2) discusses the ASQ (allowable sale quantity) and states: “Nothing in this
paragraph prohibits, salvage or sanitation harvesting of timber stands which are substantially
damaged by fire, windthrow, or other catastrophe, or which are in imminent danger of insect
or disease attack and where such harvests are consistent with silvicultural and environmental
standards.” 36 CFR 219.27(¢c)(7) states: “Timber harvest and other silvicultural treatments
shall be used to prevent potentially damaging populations increases of forest pest organisms.
Silvicultural treatments shall not be applied where such treatments would make stands
susceptible to pest-caused damage levels inconsistent with management objectives.”

Resource Protection Measures

Numerous forest-wide and management area prescription standards and guidelines exist
concerning vegetation. Forest management has been used to increase resilience to insect and
disease outbreaks. Sanitation and salvage sales are one forest management tool that may be
used to suppress, or to utilize merchantable products affected by insect and disease activity
where necessary and allowed.

AFFECTED ENVIRONMENT

Insects and diseases can affect the production of timber resources, wildlife habitat, old
growth, recreation opportunities and can increase fire risk. Insects and disease are also a key
component of ecosystem processes, creating habitat and serving as prey for many wildlife
species.

The most serious insect pest of pine throughout the West is the mountain pine beetle (MPB)
(Dendroctonus ponderosae). This is a native beetle that can attack and kill all of the pine
species (lodgepole, ponderosa, and limber pine) in the Bighorn National Forest. Mountain
pine beetle activity in lodgepole pine has historically been relatively light and scattered;
however, outbreaks have been recorded in the late 1960s and mid-1970s in the Little Bighorn
River area. The ponderosa pine along the eastern slopes of the Bighorn Mountains has gone
through a number of outbreaks over the years. In recent years a fluctuating population of
mountain pine beetles has killed areas of ponderosa pine along the east face of the Big Horn
Mountains. This has occurred mainly in the Sand Turn, Story, Red Grade, and Hospital Hill
areas. Many of the infested trees are not on the Forest; however, they are of considerable
concern to local residents. Efforts to minimize the mountain pine beetle population have
taken place throughout the post settlement history. The Civilian Conservation Corps (CCC)
did a number of projects in its day, and records indicate concern over beetle populations date
back to the early days of the Bighorn National Forest.

The mountain pine beetle can reach epidemic proportions and kill significant amounts of their
hosts. Although beetle behavior is well understood in relation to lodgepole pine stands, the
same cannot be said of ponderosa and limber pines. In lodgepole pine, the beetle generally
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attacks large diameter, overstory trees, but once an epidemic starts, smaller trees can also be
killed (Amman and Cole 1983). The death of overstory trees influences stand structure and
composition, and can lead to stand conversion to other species.

The mountain pine beetle generally completes its life cycle in one year in lodgepole pine,
although at higher elevations, it can take two years (McGregor and Cole 1985). Adults
typically emerge sometime in July or August and attack standing green trees. On successfully
attacked trees, adults lay eggs and larvae develop under the bark. Immature larvae overwinter
under the bark, and then finish feeding in the spring and early summer. The developing
larvae feed on the phloem, killing the tree.

Mountain pine beetle populations in lodgepole pine are in a large part dependent on the
conditions present in the forest. In lodgepole pine, susceptibility to mountain pine beetle is
based on three factors (Amman et al. 1977):

+ Average tree diameter.
¢ Average tree age.

¢ Location by latitude and elevation.

Beetle behavior in ponderosa pine is not as well understood. Forest conditions have been
related to beetle susceptibility in the Black Hills of South Dakota and Wyoming. In these
areas, beetle susceptibility is based on tree diameter and stand density (Schmid and Mata
1992). Average stand diameters of over 7.0 inches make for susceptible stands. In stands that
are above the minimum diameter, stands that have a basal area of over 120 square feet per
acre are considered to be high risk. Stands with a basal area between 80 and 120 are moderate
risk and those below 80 basal area are low risk (Schmid et al. 1994). It will be assumed that
these same criteria are applicable to ponderosa pine on the Bighorn National Forest as well.

Little work has been done on mountain pine beetle behavior in limber pine. What is known is
that brood production is fairly high in limber pine, indicating that beetles do very well in this
species (Cerezke 1995). It will be assumed that the beetle behaves in much the same way in
limber pine as in lodgepole, preferring larger diameter trees.

In both lodgepole and ponderosa pine, the factors that can be managed to reduce a stand’s
susceptibility to beetles include reducing average diameter and age and/or reducing stand
density. Treating the stands to reduce susceptibility would provide the most long-term
defense against a mountain pine beetle epidemic. In lodgepole pine, thinning is effective at
reducing future losses to the mountain pine beetle (Amman et al. 1988, Cole 1989, Gibson
1989, McGregor et al. 1987). Since beetles are attracted to the largest trees initially, removal
of large diameter material is also effective at reducing loss during epidemics (Cahill 1978,
Cole et al. 1983, McGregor et al. 1987). Obviously, clearcutting lodgepole pine stands
removes any risk of beetle infestation.

Treatments to reduce mortality in ponderosa pine include thinning stands to lower basal area
or smaller diameter sizes prior to beetle outbreaks. These types of silvicultural treatments
should be effective at reducing loss to the beetle in ponderosa pine. In areas where beetle
populations have already become established and started increasing, sanitation harvesting can
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be considered. Sanitation efforts prior to the beetle flight period (July - August) may serve to
reduce localized beetle spot expansion. However, sanitation harvesting on a small scale does
not prevent future bark beetle migration from adjoining areas.

No work has been conducted on silvicultural treatments for reducing beetle damage in limber
pine. Based on what is known from lodgepole and ponderosa pine, limber pine stands should
be treated to remove the largest diameter trees and reduce stocking levels. Without any real
information, these seem to be the safest options for minimizing beetle damage.

Fifty-six percent of the identified limber pine stands are in a condition that would be
considered high hazard to a mountain pine beetle outbreak. There are 44% of the limber pine
stands that are in a low hazard condition due to tree size or density. There are areas of limber
pine that are currently being attacked by mountain pine beetle, with Tensleep Canyon being
the most visible. In areas where beetles have already built up, the risk to the surrounding high
hazard stands is significant.

Twenty-six percent of the lodgepole pine on the forest is in a state of high hazard to a
mountain pine beetle outbreak. The remaining 74% is low hazard. Currently, there are no
large outbreaks of mountain pine beetle in lodgepole pine.

Eighty-six percent of the ponderosa pine covertype on the Big Horns is in a state of high
hazard for a mountain pine beetle outbreak. Fourteen percent is at low hazard based on
average tree size or tree density. Much of the ponderosa pine covertype is on the east face of
the mountain, which is currently undergoing a mountain pine beetle outbreak. Any stands in
the high hazard are at risk for significant mortality and many of the low risk stands may suffer
some mortality considering the current MPB situation.

The most important threat to spruce is the spruce beetle (Dendroctonus rufipennis). The
spruce beetle is a native bark beetle that occurs throughout the range of spruce in North
America. The beetle is typically found at endemic levels in downed trees and large pieces of
slash. Epidemic populations most often occur after large disturbances, such as windthrows,
create a large volume of suitable host material for the beetle to build up in. Once populations
reach an epidemic stage, all sizes of standing green spruce can be attacked except for
reproduction. While all sizes can be attacked, it is most often focused on the larger trees
within a stand. Epidemics develop as small spruce beetle outbreaks, which increase and
coalesce into large areas of infested trees as the beetle continues to attack and kill vast
acreages of the covertype (Massey and Wygant 1954, Holsten et al. 1999). Recovery and
regeneration of affected stands may be very slow; often spruce is replaced by subalpine fir
which, over time, is replaced by spruce again as the fir dies (Schmid and Hinds 1974).

Spruce beetle, unlike mountain pine beetle, is attracted to, and often builds up in, damaged
trees. Frequently this is in windthrown/blowdown trees; however, fire-scorched trees also are
susceptible. Rasmussen et al. (1996) found an increased number of spruce beetles in trees that
were scorched up to a certain level of damage. Once scorching exceeded 60% of the basal
circumference girdled, trees were no longer as suitable for spruce beetle infestation. This is
something to be considered when using prescribed fire. Many of the larger spruce may have
bark thick enough to survive lighter prescribed burns, however, if they are scorched to a
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certain degree, they can be more susceptible to spruce beetle attack. Stands that contain a
large number of larger, partially scorched spruce, could be centers for spruce beetle buildup
and epidemics.

The spruce beetle usually requires two years to complete a generation; in high elevations it
can take three years. Adults fly, attack host trees, and lay their eggs in June and July. Larvae
develop under the bark and remain there to overwinter. Larval development continues the
following spring and summer, with new adults emerging in August. These adults then
hibernate beneath the bark until the following June and July.

Spruce stands that are most susceptible to spruce beetle outbreaks generally have the
following characteristics (Schmid and Frye 1976):

¢ Located in creek bottoms.

+ Have large diameter host trees.

¢ Have high basal areas.

+ Have a large proportion of spruce in the canopy.

Spruce beetle is a concern that should be noted in stands that have large mature and
overmature trees. Windthrow events in or near these stands can lead to mortality of standing
green trees (Schmid and Hinds 1974).

Forty-eight percent of the spruce/fir covertype rate as a high hazard for a bark beetle outbreak
across the forest. Fifty two percent rate in a low hazard condition. These numbers are
probably the least accurate of any of the hazard ratings, because so little research has been
done on the fir component. Given the lack of published information, the above ratings are
estimated to be plus or minus 10-15%. This is evidenced by the current observed spruce/fir
mortality throughout the Forest. For spruce beetle, in many cases it is killing all spruce trees
down to about 8-10 inches in diameter. Dayton Gulch and Shell Reservoir are two examples
of current rising spruce beetle population centers.

The western balsam bark beetle (Dryocoetes confusus) infests a number of western conifers
but is most significant in subalpine fir. It contributes to subalpine fir decline, which is a
poorly understood problem in this species. It is a significant problem on the Bighorn NF; it
kills both large diameter and small diameter trees. The decline appears to be associated with
the western balsam bark beetle and root disease. The beetle appears to have a 2 year life
cycle. Attacking beetles introduce a virulent fungus (Ceratocystis dryocoetidis Kend. and
Moln), that contributes to the decline of the attacked tree. This insect/root disease association
appears to be important in converting fir/spruce stands to predominantly spruce stands over
long periods.

As there 1s no accepted method for risk rating stands for western balsam bark beetle, a
conservative estimate for the number of stands at risk would be to use numbers similar to
what the spruce beetle show. It is likely that far more fir is at risk, since the beetles will
attack and kill much smaller trees than is typically seen with spruce beetle.

The Douglas-fir beetle (Dendroctonus pseudotsugae) is a native insect that attacks Douglas-
fir throughout its range in North America. It has a single generation per year, generally
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overwintering as callow adults. Its life cycle is similar to other bark beetles, with new adults
infesting host trees in the summer.

The Douglas-fir beetle is usually found at low densities in the forest. It is often found
building to epidemic populations following other disturbance events such as windthrow or fire
(Furniss 1962, Furniss et al. 1981). After these disturbance events, beetles can reach levels
where surrounding green trees are attacked and killed.

Stands of Douglas-fir can be rated as to their susceptibility to Douglas-fir beetle based on
stand density, average stand age and the amount of Douglas-fir in the stand (Weatherby and
Thier 1993, Negron 1998, Negron et. al 1999).

Currently, 39% of the Douglas-fir stands are in a condition that leaves them susceptible to
large scale Douglas-fir beetle mortality. The other 61% are in a lower hazard state, based on
tree size and density. There are a number of areas, Shell Canyon and Tensleep Canyon being
the two most obvious, that are also at high risk to Douglas-fir beetle attack considering that
there are already high numbers of beetles and beetle killed trees occurring in these areas. Any
stands that are in the high hazard category and even many that are borderline between high
and low hazard in these areas could be significantly affected.

Western spruce budworm (Choristoneura occidentalis) also exists on the Forest. High
population levels have been noted in Douglas-fir stands on the northwest side of the Forest, as
witnessed by the large area of red topped trees near Mexican Hill. These stands usually are
able to survive attacks for a year or two, however, four to five years of continuous defoliation
may result in top-killing and tree mortality. This defoliation will make the trees vulnerable to
attack by other insects and diseases.

The gypsy moth (Lymantria dispar), has been accidentally introduced into areas in and
around the Big Horns on a few occasions over the last 20-30 years. As of now, it is not
known to have an established breeding population in the Big Horns. The chances of further
introductions and the possibility of this insect becoming established in this area are
increasing. As more people from infested areas visit and bring campers and recreational
vehicles that could harbor gypsy moths into the Big Horns, the chances of this insect being
brought in increase.

The gypsy moth is a serious threat to all forest resources. It will feed on the leaves of over
300 trees and shrubs, predominately hardwoods (Liebhold et al. 1995). If established in the
Big Horns, the biggest threat would be to riparian and aspen communities.

There are a number of other exotic forest pests that could, in theory, become established in the
Big Horns. As with the gypsy moth, any exotic insects that are found should be handled
using an eradication plan as soon as possible.

Aspen decline is associated with a variety of canker and stem and root decay pathogens that
cause stands to decline, die, and fall apart over time. The usual suspects are stem decays
(Ganoderma applanatum and Phellinus tremulae), root decay (Armillaria ostoyae), canker
diseases (Cytospora sp., Ceratocystis fimbriata, and Hypoxylon mammatum).

Insects and Disease 3-159



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

Dwarf mistletoe (Arceuthobium spp.) and Comandra blister rust (Cronartium comandrae) in
lodgepole pine cover the most acres of any disease problems on the Forest. A past Forest
survey conservatively estimated 44% of the lodgepole pine had dwarf mistletoe, and 55% was
infected with comandra rust. This is an increase in the mistletoe level from similar surveys
done in the 1970s on the Big Horns (Harris 2003). The distribution of both diseases is fairly
uniform. They extend from the northeast portion of the Forest, along the east side of the
Cloud Peak Wilderness, and continuing southwest onto the Tensleep District. Dwarf mistletoe
increases mortality and decreases growth and seed production. Young trees can be killed
while mature trees may take years to show noticeable damage. The mistletoe infection lowers
the resistance of trees to attacks by other diseases and insects.

Dwarf mistletoe spreads at a relatively slow rate through a forest stand. Over long periods of
time, especially in the absence of fire, lightly infested dwarf mistletoe stands become severely
infested as the pathogen intensifies and spreads. Fire is an important regulator of dwarf
mistletoe occurrence, particularly where large-scale stand replacing fires have occurred.
These fires eliminate the dwarf mistletoe-infested overstory and understory pines and allow
new seedlings to grow free of the plant parasite.

Comandra blister rust (Cronartium comandrae) is a native rust fungus that requires two
different hosts to complete its life cycle, bastard toadflax and hard pines such as lodgepole
and ponderosa pines. The spores are spread by wind from the Comandra plants to infect pine
needles and new shoots. The fungus then grows into the branch, creates a canker that kills the
branch. These cankers often produce spores that appear as rust-colored blisters; these spores
travel from the pine to infect the Comandra plant. As the fungus grows in the tree branch, it
will advance towards the tree stem. If the fungus forms a girdling canker on the stem then the
top of the tree dies causing top-kill (Mielke 1957).

Timber harvest is one tool for controlling diseases, such as dwarf mistletoe and Comandra
blister rust, on the Forest. Areas of high mistletoe risk or infestation are a prime consideration
when locating and designing timber sales. Current strategies to control comandra blister rust
are generally aimed at reducing the disease rather than preventing infections. One option is to
harvest the heavily infected stand while trees are still usable.

White pine blister rust (Cronartium ribicola), an exotic disease, infects limber pine trees on
the Bighorn National Forest. The rust fungus also infects alternate hosts of currant or
gooseberry plants (Ribes spp.) to complete its life cycles. The fungal spores are spread by
wind from the Ribes plants to infect pine needles. After a short infection time, the fungus will
develop cankers that girdle and kill branches and eventually stems. Around the edges of these
cankers, the fungus produces blisters of spores that travel by wind to infect the Ribes plants.
While spores from Ribes can travel a great distance and still be viable, most pine infections in
Wyoming occur in areas where Ribes plants grow in close proximity to the trees (Mielke
1943).

Limber pine is being infested severely in many parts of the forest by white pine blister rust.
In places where this disease has moved through in the past, such as Idaho (in western white
pine), mortality can be as much as 90-95% of the covertype. It is unknown what the final
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impact to limber pine will be on the Big Horn Mountains, however, there are places where the
disease has already killed a high percentage of the host trees.

Initial work on root diseases in the Big Horns has started. Armillaria root disease does occur
in the Big Horns, and likely Annosus and perhaps others also. Root diseases can be major
factors in causing growth loss and even outright mortality in forest stands. Root diseases can
be stress factors that increase the likelihood of bark beetle attacks on trees when beetles are at
endemic levels. Root diseases can also be major factors in causing tree failures, and so are
important organisms in and around developed recreation areas.

ENVIRONMENTAL CONSEQUENCES

Direct and Indirect Effects

Management area prescription designation can greatly influence the occurrence of insect and
disease activity and what, if any, actions are taken to minimize impacts.

Natural disturbance events will continue to operate regardless of the alternative, however the
scale upon which natural processes operate as the primary agents of change will vary by
alternative. Where natural processes are the predominant process, the management of insect
and disease populations is less likely. Since insect risk is medium or high on much of the
forest, it is possible that many of these acres at risk of insect damage will be attacked within
the next 50 years. The same could be said of the disease situation on the Forest. With the
current high levels of infection, it is likely there will be continued high levels of tree mortality
and stand structural changes over the coming 50 years. The potential exists for large areas of
the forest to be subject to large-scale events when high-risk conditions occur.

The emphasis on management activities to prevent or reduce pest populations varies from one
alternative to another, and may correspond to levels of timber harvest or other activities that
promote greater habitat diversity. Management alternatives that change the mix of age
classes, density, and species makeup of forest stands will have the greatest effect on insects
and diseases. Those alternatives that put most of their emphasis on natural processes being
the major change agent will have greater risk to loss from insect and diseases.

The following table lists the different management area allocations and management area.
Management areas are defined in Revised Plan Chapter 2. These management areas can then
be grouped into categories, using their first number, these categories (i.e. 1, 2, 3...) have
similar levels of forest management activities.

The following two tables show a comparison of land allocation by alternative. Based on the
allocation, the amount of insect and disease prevention and suppression possible will change.
In the first table, Categories 1, 2, 3, and 4 are listed as where natural processes would
predominate, while Categories 5 and 8 are where active forest management is more likely to
take place. In the second table, it is assumed that suppression strategies would be rarely used
in Categories 1, 2, and 3. Suppression strategies would be occasionally used in lands
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allocated to Categories 4 and 8, and would more frequently be used in Category 5. The
amount of active management available for each category will play a major role in how much
of the landscape will be affected by insects and diseases.

Based on this, Alternative E should be least susceptible to large insect and disease outbreaks,
followed by Alternatives A, D-DEIS, D-FEIS, B, and C in succession. The converse of this is
that Alternative C would be most likely to experience large insect and disease outbreaks.
These rankings would be the same for which alternatives would use the most aggressive
prevention and suppression techniques.

Table 3-47. Allocation to management areas where natural processes or forest management would
predominate in acres and percent of forest area, by alternative.

Alt A Alt B Alt C Alt D-DEIS AItD-FEIS AItE
Natural process 504,979 ac 829,182ac 969,071 ac 619,959ac 619,959 ac 300,184 ac
%Zi‘;g’r';ﬁt’eé, 46% 75% 88% 56% 56% 27%
3, 4, MW
More active 600,038 ac 275,832ac 135,946 ac 485,058 ac 485,058 ac 804,828 ac
Vegetation
Mgmt Activities, 54% 25% 12% 44% 44% 73%
Category 5 & 8

Table 3-48. Response to insects and diseases, by alternative.

Alt A AltB AltC Alt Alt Alt E
D-DEIS D-FEIS

Insect and Disease Suppression and/or Control

Rarely Used,  485831ac 686,629ac 800,989ac 507,467 ac 507,095ac 289,384 ac
Category 1, 2,
38 MW 449, 62% 72% 46% 46% 26%

Sgggsiona”y 20505ac  145133ac 170,662ac 113,481ac 113,853ac 13,340 ac

Category 4 & 2% 13% 15% 10% 10% 1%
MW

st)ggnely 508,680 ac 273252ac 133,366ac 484,069ac 484,069 ac 802,288 ac
Category 5 54% 25% 12% 44% 44% 73%

Effects from Fire and Fuels Management: The effects of large, destructive wildfires on
forest pests would likely be to reduce those that exist in areas where extremely hot fires burn
over. Fires can also reduce stand density and make stands more resistant to attack. However,
lower burning intensities associated with parts of most wildfires and most prescribed fires can
severely weaken the resistance of trees to pest attacks by damaging root systems and cambial
tissues. This can in turn lead to increasing populations and subsequent outbreaks of some pest
species.
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The extent and frequency of large fires often increases following major bark beetle outbreaks,
such as currently seen throughout the Rocky Mountains. While there is no history of large
scale bark beetle outbreaks on the Big Horns, these unprecedented events are occurring
elsewhere in the Rocky Mountains with little history of their occurrence. Large scale insect
and disease disturbances can create an increase in dead and down fuels.

Effects from Administrative Site Management: Costs may be higher than for general
forest areas to ensure that vegetation surrounding administrative sites is not degraded due to
the activity of insects and diseases; however, this will not vary from one alternative to
another.

Effects from Timber Management: Timber harvesting and timber stand improvement
provides an opportunity to prevent or reduce pest outbreaks. Harvesting trees provides an
opportunity to remove diseased and high-risk trees. Clearcuts and other final harvest methods
provide opportunities for long-term protection and prevention of insect and disease outbreaks.
Stands most susceptible to insect damage and most infected with mistletoe can be harvested
and replaced with mistletoe-free young stands. In stands scheduled for overstory removal,
shelterwood, or uneven-aged management, individual suppressed or dying tees can be
removed, increasing the overall growth and vigor of remaining trees. In commercial and
precommercial thinning operations, susceptibility to insects and disease would be decreased
by increasing the growth and vigor of the remaining trees.

Alternatives that increase the amount, extent, or density of mature and over mature stands will
generally increase the risk of attack by bark beetles. Large scale disturbances caused by bark
beetles can change stand structure and effect species changes or changes successional trends.
Large disturbances can also have the effect of regenerating expansive areas to basically a
single age class, reducing diversity.

Under all alternatives, there exists potential for salvage and/or sanitation cuts to harvest dead
or damaged timber and to attempt to slow or impede infestations from spreading. The degree
to which these harvests are undertaken would largely depend upon the risks associated with
the potential infestation spread into healthy stands, public safety, the presence of high value
resources, and the resource emphasis of the infected or adjoining area.

Timber management can help create forests with increased age and species diversity. The
more diversity that is present in an area, the less likely large scale epidemics would occur.

Alternatives with the greatest allocation to management areas that allow active forest
management would have the least amount of area left at high risk to insect and disease
outbreaks.

Effects from Wilderness Management: As land is allocated to proposed wilderness, the
amount of suppression and control and silvicultural activities to reduce risk would decrease
and the occurrence of insects and diseases would continue without active treatment.

Effects from Riparian Area and Wetland Management: Restrictions on use of pesticides
near water may limit some pest management options. As areas are added to National River
System, management options available may become constrained causing an increase in pest
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activity. Costs of pest management activities may be higher in riparian and wetlands due to
more restrictive guidelines. As these restrictions apply to all alternatives, there is no
difference between the alternatives.

Effects from Recreation and Travel Management: In developed and dispersed sites, where
trees are often impacted by camping activities and overall health and vigor are reduced by soil
compaction from recreational uses, insects and diseases can occur at higher levels. Pest
management activities would be intensified under all alternatives to protect developed
recreation sites. Costs may be higher than for general forest to ensure that vegetation in and
around developed recreation areas is not degraded, causing safety hazards due to insects or
disease. This should not vary substantially from one alternative to another.

Alternatives B and C that emphasize more wilderness, backcountry, and nonmotorized
recreation would have little or no management activity for prevention or reduction of insects
and diseases.

Alternatives A, D-DEIS, D-FEIS and E would have more developed road systems that would
facilitate the ability to access areas and carry out suppression and silvicultural treatments to
reduce pest impacts. A more developed travel system used by recreation activities can
contribute to the spread of exotic or nonnative insects or diseases.

Effects from Scenic Resource Management: Generally, the more restrictive the Scenic
Integrity Objective, the greater the potential for some pests to be present at potentially
damaging levels. Alternatives that limit the amount of forest management practices would
lead to denser stands and increased likelihood of bark beetle infestations and continued
increases in mistletoe. These alternatives may have an opposite effect on diseases such as
root diseases.

Effects from Wildlife Habitat Management and Old Growth: In general, alternatives
favoring older age classes of vegetation tend to favor buildup of forest pests. Those that favor
a wide range of age classes, greater vertical diversity, and greater species diversity tend to
reduce the effects of insects and diseases. Thermal cover for big game is generally very
susceptible to insect outbreaks. Alternatives that seek to increase the level of thermal cover
would create a higher risk to insect outbreaks.

Trees that are left behind after treatment as replacement snags will generally continue to
increase in susceptibility due to size and age. Clumps of trees left after harvest will have the
same response only stronger due to being more closely spaced.

Areas that are treated with prescribed fire can have a resulting positive or negative effect from
insects and diseases, depending on how the residual live trees are stressed from the burn.

Areas left as old growth will generally be highly susceptible to insect and disease outbreaks.
Typically these are stands with larger trees and closed canopies that are highly favored by
bark beetles. Maintenance of these stands may call for intensive management.

Effects from Threatened, Endangered, and Sensitive Species Management: The concern
for protection of threatened, endangered, and sensitive (TES) plant and animal species will
result in specific requirements being met. Concern about these species may result in limited
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or no actions taking place. Actions could be delayed beyond the appropriate biological
window for treating pests depending on TES species present and their needs.

In general, those alternatives that have reduced levels of management activity and may be
more beneficial to mature forest associates also tend to create stand conditions that are more
susceptible to insect and disease outbreaks.

Cumulative Effects

The cumulative effects table at the beginning of this chapter includes the list of past, present,
and reasonably foreseeable future activities that were considered with regard to cumulative
effects to the insect and disease resource. The next 15 years are considered the time span for
cumulative effects, and the cumulative effects area of analysis is the forested area on the Big
Horn Mountains. Cumulative effects are considered within the Bighorn National Forest, and
off the Forest or about three to five miles from the National Forest boundary.

On-Forest Cumulative Effects — Natural Processes

Forest stand density, age, and size have increased and are causing an increased risk of insect
and disease outbreaks on a greater number of acres. Over the life of this forest plan, this risk
will remain and increase even further as the forest grows and ages. This is a common theme
for all forested stands on the Bighorn National Forest.

Silvicultural treatments can offset these effects. Changes to vegetation structural stage from
silvicultural treatments can create forests that are more resistant to large scale outbreaks on
the forest. Salvage operations would occur in management areas where timber production is
emphasized or where needed to reduce hazards in high use recreation areas.

As forest stands age, they pass through different stages of susceptibility to insects and
diseases. Generally, mature forest stands are at the highest risk of insect and disease activity
where impact may exceed management objectives. As the Forest ages, the susceptibility to
insect and disease outbreaks will greatly increase.

Alternatives that implement the greatest amount of hazard reducing activities would have the
greatest reduction in insect and disease activity. Hazard reducing activities would be
treatments that change stand structure prior to an insect or disease occurrence. Alternative E
is least likely to have large, landscape scale insect and disease events across the forest,
followed by Alternatives A, D-DEIS, D-FEIS, B, and C. The more acres left to be governed
by natural processes, the better the chance of large scale disturbance. With large areas left to
natural processes, even treated acres would assume some risk if they are near disturbances.
This should be considered in how management areas are located spatially.

Also, Alternative E has the highest number of acres where prevention or suppression tactics
could be employed (Table 2). This would make this alternative the least likely to have
ongoing, untreated outbreaks of insects or disease, followed by alternatives A, D-DEIS, D-
FEIS, B, and C.

One of the biggest considerations would be the public acceptance of leaving much of the
forest land in prescriptions that are allowed to follow natural processes. It may present a
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dichotomy that is hard for the general public to understand: why some alternatives choose to
manage parts of the forest and limit pest populations, while on other large tracts we let nature
take its course. The current state of the forested vegetation on the Bighorn National Forest is
at a point where natural disturbances will likely make landscape level changes in the near
future. The areas where natural processes will predominate will have changes that are as or
more significant than those where management takes place. The continued growth and aging
of the forest will create conditions that will continue to be highly susceptible to insect and
disease disturbance. Those areas where forest management is used on a larger scale would be
less susceptible to landscape level changes, however, disturbances that start in areas driven by
natural processes could cause change in these areas.

Insect and disease populations in management area designations that emphasize natural
processes are difficult, if not impossible to manage within the management area boundary and
substantial effects would slop over onto adjacent management areas. This would be most
evident in alternative A with smaller management area blocks, and along the management
area borders with the most sinuosity.

Off-Forest Cumulative Effects

The same natural process effects would occur on the non-National Forest System forested
lands in the Big Horn Mountains. The private, state and BLM forested lands surrounding the
National Forest are primarily lower elevation forests dominated by ponderosa pine, Douglas-
fir, and limber pine. Therefore, these lands would be most susceptible to mountain pine
beetle, Douglas-fir beetle and white pine blister rust. There are some timber harvest activities
occurring on these lands, as shown in the table at the beginning of this chapter. However, as
on the National Forest, the rate of timber harvest is not expected to stop insect and disease
epidemics from occurring over the next decade.

Management of the mountain pine beetle in Story is especially problematic, since some
landowners do not want to cut trees on their property. Bighorn National Forest foresters have
been called in the past with the issue of one property owner desiring to thin or otherwise treat
their property for mountain pine beetle risk, only to have the adjacent property owners refuse
to treat their property. It is probable mountain pine beetle would continue to be active in the
ponderosa pine forests of the Story area.

Higher elevation subalpine forests occur to the south and north of the National Forest. Private
landowners own most of the mountain on the south boundary, and many of them are using
timber harvest to lessen the impact of subalpine forest insects and diseases. The Crow Indian
Reservation is to the north of the National Forest, and there is little timber harvest activity
adjacent to the Forest, as this is a relatively remote area.

The sum of this discussion is that forest landowners adjacent to the Bighorn National Forest
have fairly comparable levels of insect and disease activity, and as on the Forest, the levels of
treatment are insufficient to keep all insect and disease activity at less than epidemic levels.

3-166 Insects and Disease



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

Invasive Species

Introduction

This discussion deals with non-native plant and animal species that can adversely affect
species composition and ecosystem structure/function. Currently, non-native plants are
probably the biggest invasive species threat to the resource values on the Forest, and as a
result have received greater management emphasis than that placed on other non-native
wildlife and fish species. Non-native wildlife and fish species can also displace native
species, alter habitat conditions, and threaten native species population viabilities in the
ecosystem where they exist. Although past emphasis has focused on management of
invasive plants (e.g., noxious weeds), the Forest will increase monitoring efforts for
invasive fish and wildlife species, as well.

Non-native plant management on the Forest is coordinated with county, state, and private
vegetation management efforts wherever possible. If non-native animal species become an
issue in the future, management would be closely coordinated the Wyoming Game and
Fish Department and the U.S. Fish and Wildlife Service.

Legal and Administrative Framework

The following laws and policy and direction from the Forest Service Directives System in
Forest Service Manuals (FSM) and Forest Service Handbooks (FSH) pertaining to control
and management of noxious and non-native species are listed here but not limited to:

Federal Noxious Weed Act of 1974.

February 3, 1999 Executive Order of Invasive Species.

FSM 2060 Ecosystem Classification, Interpretation, and Application.
FSM 2070 Biological Diversity.

FSM 2080 Noxious Weed Management.

FSH 2090.11 Ecological Classification and Inventory Handbook.
FSM 2150 Pesticide-Use Management and Coordination.

FSH 2109.14 Pesticide-Use Management and Coordination Handbook.
FSH 2509.13 Burned-Area Emergency Rehabilitation Handbook.
Wyoming State and County declared Noxious Weeds.

Bighorn National Forest Noxious Weed EA, 1998.

USDA Forest Service Guide to Noxious Weed Prevention Practices.
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Resource Protection Measures

Many invasive plants (such as smooth brome or Kentucky bluegrass), though not
necessarily considered noxious, can replace native vegetation. The Federal Noxious Weed
Act of 1974 authorizes the Secretary of Agriculture to use an integrated weed management
approach to control and contain the spread of noxious weeds on National Forest System
and adjacent lands. Through that act, the Forest Service has an obligation to work
cooperatively in identifying noxious weed problems and to develop cooperative education
and control programs in areas where National Forest System lands are located. Current
Forest Service direction for revegetation is to use genetically local (at the ecological
subsection level) native species and desirable non-native species where technically and
economically feasible. Revised Plan standards and guidelines are intended to direct
management to maintain and improve natural vegetative conditions and native plant and
animal communities and habitats. The Forest will continue to conduct a noxious weed
management program that will minimize the spread of state-listed species, and that
implements an integrated program focusing on prevention, early detection, and timely
treatment of priority species.

AFFECTED ENVIRONMENT

Noxious Weeds

Noxious weeds are plants so designated by the Secretary of Agriculture or by the responsible
state official. They generally possess one or more of the following characteristics: aggressive
and difficult to manage, poisonous, toxic, parasitic, a carrier or host of serious insects or disease,
and native, new to, or not common to all or part of the United States. In a general sense, they
are plants that are usually not native to the area in which they are growing and whose growth is
so rapid, dominant, or toxic they out-compete native plants, often taking over complete site or
ecosystems over time. They seldom have any natural predators, hastening their spread. They
are usually forbs (weeds) but also include grasses (downy brome, crested wheatgrass), shrubs
(caragana), and trees (saltcedar, Russian olive).

Noxious weeds alter plant community composition and can be detrimental to ecosystem
functions and processes such as nutrient cycling and energy flow. Soil texture can be changed,
affecting soil moisture regimes. Serious weed infestations degrade soil stability. Surface runoff
and sediment yield can be increased substantially (Lacey 1989).

Noxious weeds most commonly become established in areas where ground-disturbing activities
(coupled with import of non-native seed) have occurred and created even very small areas of
bare soil, and where a seed source is already present or in some way is brought in to the area.
Once established, they often spread into adjacent stands of native vegetation. Areas where
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noxious weeds can be expected to occur are road and trail systems, timber harvest skid trails
and decking/landing sites, campgrounds, recreation trails and trailheads, areas of livestock
concentration, concentrated wildlife use areas such as wintering grounds, utility corridors,
mineral developmental sites, water transportation ditches, and stream systems.

An environmental assessment for Management of Noxious Weeds on the Bighorn National
Forest, completed in 1998, uses an integrated management approach: manual and mechanical
treatments, herbicide application, and use of biological agents (such as insects and goats)
(USDA Forest Service 1998). Management and control efforts are conducted by Forest
employees, as well as through cooperative efforts with Bighorn, Washakie, and Johnson County
Weed and Pest Control Districts. They are guided by application of integrated weed
management principles, and follow direction set forth in the USDA Forest Service Guide to
Noxious Weed Prevention Practices. Prevention and education efforts have been stepped up
recently, both for members of the public as well as for Forest employees.

The following summary of noxious weed species present on the Forest was taken from the
Bighorn National Forest Noxious Weed Management Environmental Assessment (June 1998),
Appendix E. It shows a total of 9 species infesting 14,762 acres of the Forest.

Table 3-49. Noxious weed species on the Bighorn National Forest.

Buffalo/Tensleep Tongue Paintrock Medicine Forest Total

Wheel

Canada thistle 1,841 7,623 411 1,078 10,953

Houndstongue 3,347 4.5 28 3379.5

Musk thistle <1 1 28 29

Russian 7 103 1 111

knapweed

Hoary cress Suspected 144 144

(Whitetop)

Leafy spurge 4.5 5

Yellow 100 100

toadflax

Spotted Suspected 1+ 1

knapweed

Russian olive 40 40

District totals 5,288.05 7,639 699 1,135

Forest Total 14,762
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Based upon the 1985 Bighorn National Forest Land and Resource Management Plan (1985
Forest Plan) direction, treatment of noxious weeds is to be implemented in the following
priority:

1. Leafy spurge, hoary cress (whitetop), yellow toadflax, and Russian knapweed.

2. Invasion of new plant species classified as noxious farm weeds.
3. Infestation in new areas.
4

Expansion of existing infestations of Canada and musk thistle, and other noxious
weeds.

5. Reduce acreage of current infestation.

Numerous additional species have since been observed and made priority for treatment on
the Forest, including yellow toadflax, ox-eye daisy, and the knapweeds. The following is a
summary of species and acres treated by county in year 2002.

Table 3-50. Noxious weeds targeted and treated on the Bighorn National Forest by county.

Bighorn County = Washakie County Johnson County Sheridan County

Species Targeted Treated Targeted Treated Targeted Treated Targeted Treated
Spotted knapweed (Cetaurea Yes Yes Yes Yes Yes Yes Yes
maculosa)

Leafy spurge (Euphorbia esula) Yes Yes Yes Yes Yes
Diffuse knapweed (Centaurea Yes Yes Yes

diffusa)

Houndstongue (Cynoglossum Yes Yes Yes Yes Yes Yes Yes Yes
officinale)

Common tansy (Tanacetum Yes Yes Yes Yes

valgare)

Hoary cress or Whitetop Yes Yes Yes Yes

(Cardaria draba)

Yellow toadflax (Linaria vulgaris Yes Yes Yes

L)

Russian knapweed (Centaurea Yes Yes Yes Yes

repens L.)

Common burdock (Arctium Yes Yes Yes Yes Yes Yes Yes
minus)

Canada thistle (Cirsium Yes Yes Yes Yes Yes Yes Yes Yes
arvense)

Musk thistle (Canduus nutans) Yes Yes Yes Yes Yes

Common mullein (Verbascum Yes Yes Yes Yes Yes

thapsus)

Wild licorice (Glycyrrhiza Yes Yes Yes

lepidota)
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Bighorn County = Washakie County Johnson County Sheridan County

Species Targeted Treated Targeted Treated Targeted Treated Targeted Treated

Bull thistle (Cirsium vulgare) Yes Yes Yes

Absinth wormwood (Artemisia Yes Yes

absinthium)

Chickory (Cichorium intybus) Yes Yes

Dalmatian toadflax (Linaria Yes Yes

dalmatica)

Field bindweed (Convolvulus Yes Yes Yes Yes

arvensis)

Hemp dogbane (Apocynum Yes Yes

sp.)

Milkweed (Asclepias speciosa) Yes Yes

Ox-eye daisy (Chrysanthemum Yes Yes

leucanthemum)

Perennial sowthistle (Sonchus Yes Yes

arvensis)

Russian olive (Elaeagnus Yes Yes

angustifolia)

$$Contributed through $25,000 $15,000 $8,500 $1,200

cooperative agreement

Total acres treated (gross) 22,000 (est) 14,964 1,970 320

Total acres treated (net) 306.85 210.5 60.2 8
Prevention

Preventing spread of noxious weeds begins with efforts to manage the resource for healthy plant
communities, through application of appropriate and sound practices for grazing, prescribed
fire, timber management, and recreation. This is more likely to result in and maintain weed-
resistant plant communities.

Noxious weeds are introduced and spread in any number of ways: spring runoff, wind, wildfire,
birds, big game and other wildlife, livestock, seeds and plant parts brought in or transported
during road maintenance, fire control, and timber harvesting equipment; innocent gardeners
trying an attractive new variety in their flower bed (yellow toadflax, ox-eye daisy, chamomile,
purple loosestrife); and recreationists and recreational vehicles of all kinds. Because of the wide
array of spread vectors, it is important to have an active program of prevention.

All Forest activities will be planned and conducted in consideration of the USDA Forest Service
Guide to Noxious Weed Prevention Practices, Version 1.0, dated July 5,2001. Examples of the
preventative practices include reseeding efforts after ground-disturbing activities such as fire,
road construction, and timber harvest now require the use of seed (and mulch) to be free of
noxious weed seed or plant parts. Fire-fighting equipment coming in from all over the country
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now routinely are washing undercarriages at municipal or portable wash stations. Timber sale
contracts require similar cleansing of equipment coming in from areas known to contain
noxious weed populations.

New and expanding noxious weed populations in the Cloud Peak Wilderness are of a particular
concern since these weeds can dominate native plant populations and compromise wilderness
character and resource values of the area.

Weed-Free Forage Program

Recreational horse use is a possible source of spread, especially in stock use areas such as the
Cloud Peak Wilderness. Many horse users bring in hay for feed. Because new populations of
noxious weeds can start from seed or plant parts in hay, the Regional Forester in 2005 signed a
Weed-Free Forage order that covered the Bighorn National Forest. It restricted “possessing,
storing, or transporting of any hay, straw, mulch, or forage product which has not been certified
as free of noxious weeds and seeds.” The Weed-Free Forage order, originally signed in 1997,
has been considered successful in reducing new infestations of noxious weeds.

Roadside Monitoring and Treatment

Perhaps the most common source of weed expansion occurs along highways and Forest travel
ways, particularly those used for motorized travel. Because of this the Forest will maintain a
program of frequent roadside monitoring as a preventative measure.

Weed Education and Awareness

Informing people as to the identity, methods of spread, undesirable/dangerous results, and
means of prevention of noxious weeds in ecosystems remains the single most effective way to
prevent or control expansion of non-native plants on the Forest.

The number of species of noxious weeds on the Bighorn National Forest has increased since
preparation of the 1985 Forest Plan. Forest records indicate that county treatment today
requires less chemical than in the past, indicating that many populations are smaller in size.
New species and locations are mapped when they are located, and acreages of old populations
are updated as they are treated. An updated forestwide inventory has not been conducted since
preparation of the Bighorn National Forest Noxious Weed Management Environmental
Assessment (June 1998).

Non-Plant Invasive Species

Non-native fish species are widely distributed across the Forest. Competition with non-native
species is one of the leading causes for the decline of native Yellowstone cutthroat trout.
Invasive species education efforts should also include information on the detrimental effects
that non-native fish species such as rainbow trout (Oncorhynchus mykiss) and brook trout
(Salvelinus fontinalis) can have on Yellowstone cutthroat trout. Current efforts should focus on
education and restoration of native aquatic species.
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Whirling disease and New Zealand mud snail are not known to be present on the Forest at this
time. However, either or both could be introduced to waters in the future. Current efforts
should focus on education and detection of these aquatic invasive species.

ENVIRONMENTAL CONSEQUENCES

General Effects

Noxious weeds and other invasive plant species most commonly become established where
ground-disturbing activities have created areas of bare soil and where a seed source is present.
They are introduced or spread in countless ways by people, vehicles, animals, birds, wind,
water, fire, and more.

Treatments for the life of this plan will be directed through the USDA Forest Service Guide to
Noxious Weed Prevention Practices, as well as implementation of the noxious weed
management plan for the Bighorn National Forest.

Despite prevention and eradication efforts, some noxious weed species (such as Canada thistle)
will almost certainly continue to persist, across all alternatives, due to their tenacity and the
presence of existing populations. For species such as this, the Forest will continue a
containment strategy, attempting control the plant in selected areas strategically chosen to
minimize spread of the plant. However, other species (such as leafy spurge and oxeye daisy)
that currently occupy limited areas will be managed under an eradication strategy to stop the
spread to the extent possible. For these species, complete control will be the emphasis wherever
they are found.

The Forest is expending weed control funding through county programs to control weed species
on adjacent private lands (through authority in the Wyden Amendment). Still, existing noxious
weed populations will likely continue to spread between adjacent or intermingled private and
other agency lands. Similarly, populations from other-ownership lands will continue to spread
onto the Forest.

Alternatives that allow greater amounts of human presence and human-caused disturbance,
and/or that allow the greatest amounts of natural soil disturbance, will generally provide more
opportunity for noxious weed species to be introduced and for existing populations to expand.
Alternative C allows for the least cumulative alteration of landscape and activity and can be
expected to have the least effect from noxious and invasive species. Alternatives with more
cumulative activities in order from the least to the most are Alternative B, A, D-DEIS, D-FEIS,
and E. Alternatives B, A, D-DEIS, and D-FEIS all have moderate potential for expansion,
while Alternative C has the least and Alternative E has the most.
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Direct and Indirect Effects

Effects from Category 1 Management Areas: Since these areas are less accessible and often
receive less use by the public than other areas of the Forest, noxious weed infestations are less
common and less extensive, but can be more difficult to find and treat. Noxious weed
populations in the Category 1 management areas and proposed areas have resulted from natural
and man-caused disturbances, or result from noxious weed seed carried in by those recreating,
livestock permittees, outfitters, wildlife, or others. The weed-free hay closure order for the
Bighorn National Forest provides a mechanism for limiting spread of noxious weeds by those
using pack and saddle stock. No such protection is in place to mitigate impacts from other
Forest users.

Treatment of weed populations in these areas must often be accomplished without the use of
motorized or mechanized equipment, and can be in areas difficult to access. Herbicide
treatment may be accomplished with backpack pumps or can be aided with the use of pack and
saddle stock. Hand grubbing is an option but can be time consuming and costly for extensive
infestations; it is not usually effective for the deep-rooted, perennial, rhizomatous weeds.

Alternative C has the greatest amount of area designated in Category 1, with Alternatives D-
FEIS, B, A, D-DEIS, and E following sequentially.

Effects from Research Natural Area Management: RNAs tend to experience less use by
people and less associated disturbances than other areas. They are often difficult to access.
Generally, the opportunity for introduction and spread of noxious weeds is lower than in many
other areas. Similar to Category 1 effects above, treatment can be difficult and costly.

Alternatives B, C, and D-DEIS have the most acreage allocated to MA 2.2, with identical new
RNA designations: Mann Creek, Leigh Creek, Pheasant Creek, and Lake McClain.
Alternatives A and E have no additional RNAs proposed. Alternative D-FEIS proposes to add
Mann Creek and Leigh Creek to the RNA system.

Effects from Management of Special Interest Areas (Medicine Wheel), management
prescription 3.1 or Medicine Wheel National Historic Landmark and Vicinity,
Management Prescription MW: In these areas, many uses (e.g., grazing, camping, timber
management, commercial use) are managed with special consideration for the historical and
cultural values, and the area is to be managed to appear natural. Opportunities for new or
spreading noxious weeds should be relatively few, as no new road construction or timber
harvest activities are planned. The impact will be the same across all alternatives.

Effects from Timber Management: Activities associated with timber harvest involve high
amounts of human presence; they create areas of disturbed or bare soil, and very commonly
result in expansion or introduction of noxious weed populations. Skid trails, decking and
landing sites, and areas treated with dozers or roller-choppers for reforestation efforts all create
opportunities for noxious weed infestation or expansion. Motorized transportation is common,
and potential for spread of noxious weeds is great. Prevention measures can help reduce this
effect. Timber sale contracts require cleansing of equipment. Any reseeding efforts require the

3-174 Invasive Species



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

use seed (and mulch) free of noxious weed seed. The order of alternatives with timber
harvesting activities, from least to most, is: C, B, D-DEIS, D-FEIS, A, and E.

Effects from Category 8 Management Areas: Ecological conditions are likely to be
permanently altered in these areas beyond the level needed to maintain natural-appearing
landscapes and ecological processes. Human activities are generally commercial in nature, and
motorized transportation is common. Potential for ground disturbing activities and
introduction/spread of noxious weeds is great. Infestation areas can be readily monitored and
treated, but early detection and eradication is crucial.

While the acres allotted to Category 8 management prescriptions vary slightly between
alternatives, the overall proportion of these acres to the total acres on the Forest is so small that
there is no difference in the effects on invasive species.

Effects from Fire and Fuels Management: Wildfire and prescribed fire have a great potential
to spread noxious weeds because of the human activities, motorized transportation, potential for
ground disturbing activities, and large number of acres that can be affected. Wildfires,
suppression activities, and prescribed burning can create areas of bare soil and areas of reduced
vegetation cover, both of which provide ideal conditions for noxious weeds to spread rapidly,
especially if populations already exists in or adjacent to a burned area.

Because of the presence of abundant seed of Canada thistle in most landscapes, wildfire will
likely continue to create large increases in new populations of this species. Where eradication is
not possible spread will be minimized by managing for a healthy native plant community, and
by carefully managing fire rehabilitation efforts.

Suppression and support equipment and crew vehicles can carry weed seeds and plant parts.
Alternatives A through E include provisions for washing fire-related vehicles to reduce chances
of carrying noxious weed seed; the No Action Alternative does not have a similar provision.
Prescribed fires are less likely to spread noxious weeds because they take place under planned
and controlled conditions. As more acres burn by wildfire, the risk of spreading existing and
new noxious weed populations increases. Differences in wildfire risk and prescribed fire
between alternatives will be minimal.

Effects from Recreation and Travel Management: Recreational activities may be
responsible for the greatest spread of noxious weed populations because of the number of
people with their vehicles, horses, and accessories that visit the Forest, and the wide area they
cover. Noxious weed expansion is most likely to occur along roads and trails. Once established
along the travelway, if left untreated, the populations begin to spread laterally from the travel
corridor. Some expansion occurs at trailheads and popular horse-camping areas. Weed seeds
and plant parts are brought in on vehicle undercarriages and tires, off-road vehicles, horse
trailers, hay and feed products, boots and shoes, camping and fishing equipment, etc. Any
activities that create bare or disturbed soil provide conditions for invasive species establishment
and spread in areas including roads and roadsides, trails and trailheads, parking lots, developed
and dispersed camping sites, popular fishing locations, heavy-use areas around summer homes,
ski runs, and construction areas. Off-road vehicle travel has high potential to introduce and
spread noxious weeds.
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The weed-free forage special order provides a mechanism for limiting spread of noxious weeds
by those using pack and saddle stock. Since no such protection is in place for motorized
vehicles, alternatives that allow for greater levels of motorized travel (in summer) are likely to
provide greater opportunity for spread of noxious weeds.

Road decommissioning (with monitoring) reduces the areas populated by noxious weeds.

All action alternatives limit motorized travel to designated routes, and as a result limit potential
spread of noxious weeds more than the no action alternative. The motorized summer
recreational opportunities vary from highest to lowest by alternatives follows: E, A and D-
DEIS, D-FEIS, B, and C.

Effects from Heritage Management: Effects from managing heritage resources are
anticipated to be very minor in scope or acreage. If known sites are evaluated for possible
nomination to the National Register (involving soil disturbance through pit evacuations, for
example), noxious weed seed could be brought in, resulting in introduction or spread of noxious
weeds. Effects from managing heritage resources will be consistent across all alternatives.

Effects from Mineral and Energy Development: Effects are similar to those for recreation,
described above, if mineral operations result in exploration activity and if sites go into
production and result in an increase in travel. Production sites (including frequent presence of
maintenance vehicles) often create areas of disturbed soil, providing areas for noxious weed
infestations. Restoration of these areas following production will involve monitoring and
treatment of noxious weeds. The potential for these activities is very small based upon past
activity levels on the Bighorn National Forest. There is nothing in this analysis that indicates an
increase in future levels of development. Effects will be consistent across all alternatives.

Effects from Utility Corridors: Installation of overhead voltage lines and buried electric,
cable, telephone, or other utility system lines creates areas of bare soil and effects similar to
Mineral and Energy Development above. These areas are generally subject to permit
provisions that include monitoring and treatment for noxious weed infestation and spread, but
they can become problem areas. Effects will be consistent across all alternatives.

Effects from Livestock Grazing and Big Game Use: The majority of permitted livestock are
cattle, sheep, and horses. They can introduce noxious weeds by transporting seeds in their
hooves, hair/wool, or in digestive systems. Horses and sheep in particular are known to
consume several species of noxious weeds after plants are mature and produced viable seed.
Big game animals can also introduce and spread noxious weeds in the same way that domestic
livestock can.

Horses used by outfitters/guides can also be a source of weed delivery from infested private
lands, and new populations can be started at their camps and in the areas and along trails they
are permitted to use. Special Use Permit clauses require that operators comply with the regional
weed-free hay closure order.

Livestock can also be used as a very effective control method for some noxious weeds. Goats
are the most notable example. Having been trained to prefer certain species, they are extremely
effective in reducing leafy spurge. Cattle are effective in reducing Canada thistle populations in

3-176 Invasive Species



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

some areas, as they prefer to graze the plant just as it begins to flower, thus preventing seed set.
Effects from managing livestock will not differ significantly between alternatives.

To the extent that big game animals transport noxious weed seed, less would be transported
where big game migration is decreased or eliminated. This could conceivably occur in cases
where wildlife winter range is enhanced. Management prescription 5.41, deer and elk winter
range, varies from greatest to fewest acres in Alternatives D-FEIS, E, D-DEIS, B, A, and C.

Effects from Rangeland Vegetation Management: Projects that have potential to create
areas of bare soil, such as prescribed fire in aspen or ponderosa stands or mechanical treatment
for conifer encroachment, create the possibility of introducing or expanding noxious weed
populations; in such cases, mitigation is required to prevent or control weed populations.

The combined acres of vegetative treatment for rejuvenating aspen, maintaining native
meadows, and treating sagebrush and other shrublands and associated noxious weed spread will
remain relatively constant across all alternatives.

Effects from Lands Exchanges: An individual land exchange could result in a potential loss
or gain of noxious weed infestations on the Forest, depending upon the size and location of the
exchange and whether either the offered or selected lands contained existing populations. If an
exchange results in a subdivision, or development where human activity will be greatly
increased, the likelihood of new infestations of noxious weeds will also be greatly increased.
The effect from possible land exchanges will be consistent across all alternatives.

Effects from Wildlife and Fisheries Management: Wildlife species can transport noxious
weed seeds in the same ways livestock can. Some species of birds make it possible for plant
seeds to germinate by first passing through their digestive tracts; in such instances, the seeds are
unable to germinate without going through this scarification process. Animals may collect and
store weed seeds such as thistles, contributing to expansion of populations as they germinate in
future years. Wildlife or fisheries enhancement projects that disturb the soil surface (such as
fish structures) can increase weed populations. The effect from wildlife and fisheries
management will be consistent across all alternatives.

Effects from Threatened/Endangered/Sensitive Species Management: In general, the
habitat requirements in and around each known or discovered TES species location will be
protected, restored, or enhanced. It is conceivable that habitat needs for a specific species could
require actions (and possible ground disturbance) to manage for early seral conditions that could
have potential for increased noxious weed invasion. The effect from threatened, endangered,
and sensitive (TES) species management will be consistent across all alternatives.

Effects from Species Viability Management Requirements: Effects would be similar as for
TES species management stated above, including any efforts that may involve ground-
disturbing activities. The effect from species viability management will be consistent across all
alternatives.

Effects from Soil and Watershed Management: Soil and watershed restoration or
improvement projects are intended to improve condition of the land, that is, to repair or restore
areas of disturbed conditions. There could be a greater disturbance to the land in the short run
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as a project/treatment is implemented, which could also increase the possibility of noxious weed
expansions. In the long run, however, there should be an overall reduction in areas of bare soil.
The effect from soil and watershed management will be consistent across all alternatives.

Cumulative Effects

The cumulative effects table at the beginning of this chapter includes the list of past, present,
and reasonably foreseeable future activities that were considered with regard to cumulative
effects to invasive species. This discussion considers effects of invasive species since their first
appearance on the Bighorn National Forest through the next planning period (estimated at 15
years). It considers effects of invasive species on the Forest, and in the adjacent 4 county area.
The key indicators for invasive species analysis are amount (acres) of invasive species and the
amount (acres) of treatment.

Amount (acres) of Invasive Species

On and off the forest, noxious weeds and invasive plant species often become established where
ground-disturbing activities have created areas of bare soil, and where a seed source is present.
Bare ground has resulted from past activities including livestock grazing, timber harvest,
recreation, and road/trail development. Seed sources have included recreational livestock,
permitted livestock, and motorized vehicles. Their populations have increased throughout the
four counties. The county weed and pest districts map noxious weed occurrences, and their
maps show the amount and type of invasive species.

Expectations are that the amount of invasive species on and off the Forest will increase as the
population of local communities increases, ‘baby-boomers’ retire, and as more people
nationwide continue to seek places like the Big Horn mountains to recreate and retire. ATV use
in particular has seen a dramatic increase recently that is expected to continue although the rate
of growth is not likely to be as dramatic as it has been in the past decade (See Specialist Report
for Recreation). The state-sponsored OHV program may result in increases in ATV use across
the Forest. Locally, the current coalbed methane activity in the Powder River Basin has resulted
in more demand for recreational use of the Bighorn National Forest, particularly for motorized
uses, and this activity is expected to continue (BLM, 2003). The coalbed methane ground
disturbing activities of pipeline burial, road construction, and well pad development will
increase the risk of invasive species spread oft-Forest, and could lead to spread on-Forest.

Noxious weed populations on Forest can be directly influenced by activities on adjacent lands,
and vice versa. For this reason it is critical that cooperative efforts continue in these areas, and
with county and state efforts at education and control. As more travelers come from out of
state, certification and treatment becomes increasingly important in noxious weed management
on-Forest. Urbanization is expected to continue to result in spread of invasive plant species off
Forest. As new residents come to communities adjacent to the Forest, education and control
become increasingly important. Watercourses are important vectors for invasive species, and
since the National Forest System lands are at the head of the watersheds, Forest invasive species
populations could spread to non-Forest land via this avenue.
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Acres of Noxious Weeds Treated

The Forest is expending weed control funding through county programs to control weed species
on adjacent private lands (through authority in the Wyden Amendment). Management and
control efforts are spearheaded by cooperative efforts with Bighorn, Washakie, and Johnson
County Weed and Pest Control Districts, and follow direction set forth in the USDA Forest
Service Guide to Noxious Weed Prevention Practices. The Weed and Pest Districts work
closely with private landowners and other USDA agencies and County Conservation Districts
to treat existing populations, and to educate people on the topic of invasive species. Prevention
and education efforts have been stepped up, both for members of the public as well as for Forest
employees.

Alternatives that allow the least ground disturbing activity and that discourage or make difficult
human presence and activity will result in the least risk of noxious weed spread. Alternatives
with the least to greatest area in Management Prescription Categories 1 and 2 are Alternatives
E, A, D-DEIS, D-FEIS, B, and C.
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Vegetation

Introduction

The ecosystems and vegetation of the Bighorn National Forest are dynamic. The processes
of succession and disturbance patterns have produced the current vegetative conditions.
These natural processes, both part of and necessary for ecosystem function, will continue
to produce changes in the future. Therefore, the following descriptions of current
vegetation represent only one point in time. Some of the changes will be generally
predictable, others less so. Accordingly, any description of future vegetation will be a
prediction subject to uncertainty. The level of uncertainty depends on the degree to which
natural processes are allowed to operate. Natural disturbance events such as fire,
windstorms, landslides, and insect and disease outbreaks are generally difficult to predict.
On the other hand, changes associated with succession and human-caused disturbance such
as logging and prescribed burning are fairly predictable. Although the Forest will
experience natural disturbance events, the degree to which they are allowed to occur will
influence the ability to predict future vegetative conditions at any given point in time.

Legal and Administrative Framework

National Forest Management Act of 1976 (NFMA)
Code of Federal Regulations (CFRs) 36
217 Requesting Review of National Forest Plans and Project Planning
219 Planning
221 Timber Management Planning
222 Range Management
241 Fish and Wildlife

Policy direction from the Forest Service Directives System in Forest Service Manuals
(FSM) 2400 Timber Sale Management, 2200 Range Management, and 2600 Wildlife
Management, and in Forest Service Handbooks (FSH) are listed here but not limited to:

R-2 Rangeland Analysis and Management Training Guide
Timber Resource Planning Handbook

Timber Management Information System Handbook
Timber Sale Administration Handbook

Silviculture Practices Handbook

Timber Sale Preparation Handbook

R-2 2409.26 Silvicultural Practice Handbook
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2609.13 Wildlife and Fisheries Program Management Handbook

Resource Protection Measures

There are numerous forestwide and management area prescription standards and guidelines
that apply to vegetation. All alternatives provide for satisfactory regeneration of logged
areas, for treatment of activity-related fuels, management of insects and diseases, and
various wildland fire management strategies.

AFFECTED ENVIRONMENT

Forest Vegetation

Composition

Vegetation on the Forest has been classified into several types, including both forest and
non-forest types. The descriptive names used are based on the major species found in the
type. Many species, other than those listed, also occur in each type. Cover types for the
Forest, their acreages, and the percent of the total Forest are listed in the following table.

Table 3-51. Percent of cover types on the Bighorn National Forest (acres rounded to hundreds).

Cover Type Acres Percent of Bighorn

Forest Cover Types
Lodgepole pine 346,074 32%
Spruce/ fir 234,754 21%
Douglas-fir 100,294 9%
Ponderosa Pine 18,671 2%
Limber Pine 14,214 1%
Aspen 10,290 1%
Juniper 2,943 <1%
Cottonwood 409 <1%
Total forest Cover Types 727,240 66%

Non-Forest Cover Types
Grass 136,983 12%
Non-Vegetated (Bare, Rock) 97,150 9%
Forb 62,517 6%

Vegetation
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Cover Type Acres Percent of Bighorn
Sagebrush 55,067 5%
Other Shrubs 17,557 2%
Total Non forest 369,275 34%

Total 1,096,515 100.0%

Source: Bighorn GIS, (USDA Forest Service 2003c).

Major Cover Types on the Bighorn National Forest
Lodgepole pine (Pinus contorta)

Lodgepole pine is the major tree type on the Forest, occupying 32% of the land area. It is
the dominant species in the subalpine forest. Under natural succession, a spruce-fir climax
association would eventually replace many lodgepole pine areas. In certain locations,
however, lodgepole pine can form climax associations.

Lodgepole pine does not grow well in shade. It rapidly occupies sites disturbed by
logging, fire, or other major ground disturbing activities. Young lodgepole pine stands are
often found in a very dense stagnated condition. If the stand stagnates for too long, the
trees will remain small until a stand-replacing event removes them. Stand-replacing events
include fire, blowdown, insects, disease and timber harvesting. Mature trees can be found
in thick, dense stands or open, sparse stands.

Lodgepole pine is a relatively short-lived species, and trees older than 200 years are rarely
found. This is because of the frequency of stand-replacing events such as fire typical of
this series. Lodgepole pines have two cones types:

+ Serotinous cones stay closed until exposed to temperatures high enough to open the
cone. This usually occurs during fires or when exposed to full sunlight on the forest
floor.

¢ Non-serotinous cones open when the cone reaches maturity. With seed dispersed every
year, and good seed years averaging every 7 years.

The difference between the two is important when regenerating the species. Where the
majority of the cones are serotinous, care is taken to protect these cones, as there is no
future cone crop to rely on for a seed source. Any regeneration treatment must also plan
for increasing cone temperatures, either through broadcast burning or solar heating, so the
cones will open. Stands that have typically been regenerated naturally by wildfire will
have a larger percentage of serotinous cones than other stands (Lotan 1974).

The lodgepole forest is highly important in providing scenic quality, watershed protection,
wildlife habitat, and wood products.
Engelmann spruce (Picea engelmannii)/Subalpine fir (4bies lasiocarpa)

The mixed forest series of Engelmann spruce and subalpine fir occupies 21% of the Forest.
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It can be found in the alpine tundra region as well as down to the upper montane forest
region. This series represents the climax association for most of the subalpine forest.
Without further disturbance such as windthrow, insects, disease, or fire, it would replace
lodgepole pine over many acres through natural plant succession. Engelmann spruce life
span averages 350 to 400 years while subalpine fir trees over 250 years old are rare. Both
species can reproduce in their own shade with spruce also able to regenerate on open
mineral soils. These forests often form multi-aged stands. Subalpine fir is the most shade
tolerant tree species on the Forest. Both species are highly vulnerable to windthrow
because of their shallow root systems. They are also vulnerable to various wood rots, as
they age.

The spruce-fir forest is highly important in providing scenic views, watershed protection,
wildlife habitat, and wood products.

Douglas-fir (Pseudotsuga menziesii)

While only occupying about nine percent of the Forest, the Douglas-fir series is more
important than its area implies. Typically occurring on steep, north-facing slopes at lower
elevations, Douglas-fir occurs in pure stands or in combination with ponderosa pine, aspen, or
lodgepole pine. Douglas-fir reproduces best under partial shade and does not tolerate either
thick dense canopies or completely open sites well.

This long-lived species has high value for wildlife habitat, scenic quality, and watershed
protection. The Forest has not harvested Douglas-fir extensively in the past resulting in
mostly mature and overmature stands.

Douglas-fir and ponderosa pine are often intermixed with the more tolerant Douglas-fir able
to regenerate under a canopy better than the less tolerant ponderosa. Without further
disturbance such as windthrow, insects, disease or fire; Douglas-fir would replace
ponderosa pine over many acres through natural plant succession. However, because the
Douglas-fir branches close to the ground, it is considered a ladder fuel taking ground fires to
the crowns of trees.

Ponderosa pine (Pinus ponderosa)

Ponderosa pine occupies almost two percent of the Forest. At its upper elevational limit, it
borders the subalpine forest region of lodgepole pine, Engelmann spruce, and subalpine fir.
At the lowest elevational limit, it borders the short-grass prairie. Thick bark on older, large
trees makes them resistant to fire. Ponderosa pine foliage can have very low moisture
content during hot weather and droughts. Where tree crowns are not separated from the
understory vegetation, fire can burn into the tree crowns and cause extensive mortality in
stands.

A diverse ponderosa pine forest provides wildlife habitat for many species. It is winter
range for deer and elk. Young ponderosa stands are often very dense which can lead to
stagnation. Mature stands typically grow in open park-like stands with well-developed
shrub and herbaceous under-stories. The leading causes of mortality are: disease, insects,
fire, and windthrow.
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Ponderosa pine is moderately shade intolerant, and young ponderosa are often out-
competed in the understory by the more fire susceptible Douglas-fir. Historically this
covertype had short interval low intensity fires that would thin younger pine, and remove
the more tolerant Douglas-fir. However, with over 100 years of fire suppression, much of
the ponderosa covertype has become denser and is being converted to the more shade
tolerant Douglas-fir.

Limber pine (Pinus flexilis)

Limber pine stands are found on just over 1% of the Bighorn National Forest and may be
found as a component of the series above. Limber pine is known as a tree of high cold
windy ridges, growing on sites where other trees can’t grow. The seeds are large and lack
wings, being primarily distributed and utilized by wildlife. Limber pine is an effective
pioneer and colonizes disturbed and harsh sites. It is very slow growing reaching heights
from 30 of 50 feet (Harlow and Harrar 1969). The introduction of the exotic disease white
pine blister rust, Cronartium ribicola, is dramatically reducing the population of this
species, and is discussed further in the insect and disease section.

Aspen (Populus tremuloides)

The aspen series, noted for its brilliant fall colors, occupies about 1% of the Forest. It
typically occurs mixed in with grasslands, meadows, mountain brush, or other forest series.
Aspen contribute to wildlife habitat, watershed protection, and scenic quality. The aspen
on the Forest are typically mature to overmature with a high level of decay, disease,
mortality, and succession by conifers.

Aspen regenerates almost entirely through root sprouting. To stimulate root sprouting,
most aspen clones require a major disturbance that removes most or all of the existing
trees. Wildfire has historically been the primary disturbance initiating root sprouting. The
control of wildfire and lack of fine fuels from ungulate grazing on the Bighorn National
Forest has permitted most of the aspen stands to become overmature with few means of
regeneration. Without disturbance, either natural or man-made, much of the aspen will
convert to conifer types within the next rotation, approximately 75 years.

Juniper (Juniperus species)

Utah juniper in the Big Horn Mountains is found on the lower western slopes between
1,520 and 2,140 meters on coarse textured soil (Despain 1973). Rocky Mountain juniper
(Juniperous scopulorum) is a minor component in the moister portions of drainages. Less
than 600 acres of the Bighorn National Forest is classified as Juniper Woodland. It is also
a component in stands with other cover types, mainly along the lower elevations of the Big
Horns.

Structure

Forested ecosystem elements are created in the interplay of succession and disturbance.
Succession is an orderly process of biotic community development that involves changes
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in species, structure and community processes with time. It is reasonably directional and,
therefore, predictable (Schwarz et al. 1976). Forest stands develop recognizable stand
structures over time, that can be described in terms of the horizontal and vertical
distribution of components including height, diameter, crown layers, and stems of trees,
shrubs, herbaceous understory, snags and down woody pieces (Thomas et al. 1979).

Different arrangements of these components provide different conditions that make up the
diversity of the forest. Structure and diversity are discussed in the Biodiversity section of
this document.

Function

Ecosystem functions deal with energy and material flows within and between ecosystems.
Accordingly, ecosystem functions are closely tied to ecosystem processes. Ecosystem
processes cause composition and structure to change with time. Conversely, changing
composition and structure leads to a change in the processes. It follows that ecosystem
functions are also very dynamic, changing over time. Specifically, the functions associated
with vegetation are quite complex. For example, nutrient cycling and photosynthetic
production change in relation to composition and structure.

Rangeland Vegetation

Rangelands are a major component of ecosystems in the western United States and on the
Bighorn National Forest. They are lands that include strong representation by herbaceous
and graminoid species. Rangelands include, but are not limited to: grasslands, forblands,
shrublands, open-canopied forests, and associated riparian, wetland and aquatic areas.
Well-managed rangelands provide forage and cover for wildlife and domestic livestock, in

addition to high quality water and numerous recreational values. (USDA Forest Service
1996)

There are a total of 1,112,429 acres within the administrative boundary of the Bighorn NF, 99%
of which are National Forest System acres (BNF GIS CVU database 2002). Based only upon
vegetation types that are largely grass/forb, 21% (233,046 acres) could be classified as
rangelands. In addition, 36% of all vegetative types have 10-34% grass/forb, and provide
considerable herbaceous vegetation for various uses. Forty-three percent of vegetative types
include 0-9% grass forb components and provide smaller amounts of forage.

Grasslands are scattered throughout the Bighorn National Forest, particularly in the north where
fine-textured soils are more widespread. Forb-dominated areas are mostly in the alpine and
subalpine meadows. Shrublands containing sagebrush (Artemisia spp), juniper (Juniperus
osteospermay), or curlleaf mountain mahogany (Cercocarpus ledifolius) are scattered throughout
the Forest, but they occur primarily in the foothills of the western flank (Meyer and Knight
2001).

The majority of shrub cover types on the Forest are sagebrush. Most sagebrush is of the
Artemisia tridentata vaseyana type, indicative of the high elevations and moisture regimes at
elevations on the forest as compared to surrounding basins. This type is also more resilient to
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disturbances, since it occurs on more productive sites with more precipitation than those at
lower elevations. More of the shrub communities occur on the western side of the range than
the east due to climate. Mountain brush communities are the next most abundant, and includes
species such as chokecherry, mountain mahogany, snowberry, serviceberry, and others. Due to
lack of fire in most of these shrub types, there are fewer communities in an early seral condition
than would be expected under historic ranges of variability. The Forest has been conducting
prescribed burning in primarily the sagebrush types over the past two decades for the purpose of
range forage and wildlife habitat enhancement. These treatments have been localized, such as
in Shell Canyon, Horse Creek Mesa, and other sites primarily on the west side of the mountain
range. Currently, inventories to determine age class distributions of shrub communities occur at
the project level. Similar to forested structural stages, it is desirable to have a balance of age
classes to provide for a diversity of wildlife and resilience to disturbance processes such as fire
(Thomas and Maser 1986).

The numerous sharp boundaries between grassland and forest are an interesting feature of the
Big Horn Mountains, particularly in the northern part of the forest (Despain 1973). Such
boundaries appear to be caused by differences in soil texture, with forests occurring on the more
coarse soils and meadows on finer textured soils. The physical location of many mountain
meadows and grasslands appears to be quite stable (Despain 1973). In some instances,
however, changing climatic conditions have allowed tree seedling establishment on areas that
were historically occupied by meadows (Meyer and Knight 2001).

Dominant upland (non-riparian/non-wetland) species are Idaho fescue (Festuca idahoensis),
bluebunch wheatgrass (Pseudoroegneria spicata), mountain mahogany (Cercoparpus spp.), big
sagebrush (Artemesia tridentate), and black sagebrush (4Artemesia nova) (Regan et al. 2003).
The extensive montane grasslands of the Bighorn National Forest tend to occur on fine-textured
sedimentary soils, mostly at low-elevations with low precipitation (<2,300m) or at high
elevations too cold or snow-covered to support continuous forests (2,750 m) (Jack 1900,
Despain 1973). Idaho fescue (Festuca idahoensis) is the most common grass from 1,840 m to
about 3,000 m (timberline); bluebunch wheatgrass (Pseudoroegneria spicata), dominates the
grasslands at lower elevations. Both grasses also can be found with curl-leaf mountain
mahogany and big sagebrush. The relatively high precipitation on the east slope has resulted in
more forest than on the west side, even on sedimentary substrates (Despain 1973, Meyer and
Knight 2001).

Approximately 104,596 riparian acres occur on the Forest. (FEIS Aquatics and Fisheries)
Geomorphology, topography, and other environment attributes influence riparian vegetation
community development. Stream channel type, soil characteristics, parent material, landform,
and elevation are some of the important factors. Disturbance regimes in riparian areas are more
complex than in the uplands because of the stream dynamics associated with riparian areas.
Succession usually proceeds slowly and sometimes changes cannot be detected during a
person’s lifetime (Girard 1997).

Natural disturbances, most often involving water availability, result in riparian succession.
Examples are stream flooding, meandering, undercutting, down cutting, sediment deposition,
beaver dam building and breaching, and fluctuating water tables (Girard 1997, Clements 1991).
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Natural riparian succession can result from disturbance events on upland areas that affect
moisture levels in riparian areas such as timber harvest or fire activity. Other disturbance events
are human-caused such as livestock grazing, channelization, road and dam construction, and
recreation use. Tie hacking had a tremendous influence on some riparian areas in the early
1900s (Girard 1997).

The Bighorn National Forest and the surrounding watersheds have been grazed by wild
ungulates for thousands of years (Knight 1994). The large wild ungulate species of interest on
the Bighorn National Forest are elk, moose, bighorn sheep, deer (both mule and white tailed),
and pronghorn; with elk, mule deer, and moose the major species currently using the Forest. At
their present levels, elk, deer, and moose populations have an effect on certain plant
communities. Often the most noticeable effects occur on winter ranges (including fall and
spring transition ranges) and in the higher elevations on the highly preferred plant communities
such as aspen and willow. Plant reproduction and long-term health are influenced.

The long-term effects of large wild ungulates in some areas has the potential to influence
growth, form, reproduction, and long-term health of vegetation if their densities become high
enough in a given location. Once livestock enter an area, the combined utilization of the two
animal groups can continue to increase effects to resources.

The most commonly recognized effects of large wild ungulates include:

+ Impacts on fall, winter, and spring range as animals migrate seasonally across elevation
zones. Large concentrations of animals on wet soils can cause trampling or
displacement damage and uproot grass plants. Due to the nutritional needs of these
animals, palatable shrub and tree (aspen) species that provide the highest nutritional
value are the focus of browsing and grazing. Effects can be severe locally in highly

preferred areas and migration corridors or can be minimal in areas little used by the
wildlife.

+ Impacts on summer ranges include grazing and browsing impacts on aspen, riparian,
and wetland vegetation. Effects can include trampling of wet soils and excessive
browsing of hardwood species. Long-term effects can be reductions in vigor or
reproductive ability of plants and changes in species composition and cover.

Livestock grazing throughout the Forest occurred at a heavy level from the late 1800s through
the mid-1900s. Impacts from livestock can be similar to those of wildlife, they also can be
concentrated, and they may impact the same areas year to year. A variety of factors have led to
the adjustment of livestock numbers to more sustainable levels in recent decades (Regan et al.
2003, Meyer and Knight 2001).

These effects can be compounded or even masked by similar effects of livestock grazing and
browsing. When both classes of ungulates make use of the same plant species and habitats, the
effects are often magnified.

There is considerable controversy surrounding domestic and wildlife grazing. Anecdotal
evidence from Bighorn National Forest land managers, along with limited monitoring data,
indicates that there are localized problems with excessive use of certain plant species and
communities. Solutions to these problems are dealt with in communications and coordination
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with Wyoming Game and Fish Department biologists and at the site-specific level of NEPA
analysis during allotment management planning.

The Forest Service implements management of rangelands through a wide variety of practices
as appropriate to the site-specific situation. For example, domestic livestock are managed
through term grazing permits on suitable lands that are parts of grazing allotments. Impacts of
vehicular use can be dealt with through travel management. Wildlife impacts and recreational
stock are often challenging to manage. The state of Wyoming is directly responsible for
managing wildlife populations, but the Forest Service is a managing partner for population
numbers, diversity, and species viability through the management of rangeland vegetation.
Forest Service rangeland management specialists and wildlife biologists coordinate and
cooperate with state biologists to maintain big game herds at levels consistent with available
habitat and vegetation objectives. In some instances, appropriate management or restoration
activities may include revegetation with native species, use of prescribed fire, removal of
invading conifer or shrubby vegetation, etc.

Rangeland Suitability

Rangeland suitability analysis for livestock grazing on the Forest was completed following the
standard process provided in the Region 2 Planning Desk Guide. Definitions of rangeland
capability and suitability can be found in FSM 1905. In brief, rangeland capability considers
land potential, while rangeland suitability deals with the appropriateness of applying certain
resource management practices to the land. See FEIS Appendix B for a complete description of
the suitability determination for livestock grazing. The following chart displays a summary of
the suitability analysis compared to existing grazing allotments on the Bighorn National Forest.

Table 3-52. Acres of land determined as capable for livestock use.

e - o Acres Running
Classification/Description Deducted Totals
Net National Forest System Aces 1,105,017
Deductions for other than capable aces 1,105,017

Soil types that are dominated by a large percentage of rock

outcrop 340,944 764,073
Lands that are not capable of producing 200 pounds of

forage per acre 63,347 700,727
Lakes, reservoirs, ponds, and marshes 10,564 690,163
Maijor rivers within the Bighorn National Forest proclaimed

boundary 0 690,163
Perennial streams 1178 688,985
Roads and highways 3788 685,197
Slopes greater than 60% (not capable sheep or cattle) 22,022 663,175
Slopes between 41%-60% (not capable cattle) 50,621
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Classification/Description D::iclj(e:tse d R;'gtgllr;g
Total capable for sheep grazing 441 842 663.175
Total capable for cattle grazing 492 463 612.554
Table 3-53. Acres of land determined as suitable for livestock use.
Cattle Sheep
Classification/Description Acres Running Acres Running

Deducted Totals Deducted Totals

Net National Forest System Acres

------ 1,105,017 - 1,105,017
Deductions for other than capable acres 492,463 612,554 441,842 663,175
Deductions for other than suitable acres 0 612,554 0 663,175

Existing canopy cover >70% 474679 137,875  ATA679 188,496

Shell Canyon and Bull Elk Park RNAs that

Developed recreation sites 145 137 555 145 188 176
Range exclosures 2,068 135,487 2,068 186,108
Forage not available due to right-of-way
fences and other limitations 873 134,615 873 185,236
Current grazing closures 0 134 615 0 185 236
Threatened, Endangered, and Sensitive
Species Closures 0 134,615 0 185,236
Other incompatibilities 0 134 615 0 185 236
Economical Feasibility 0 134 615 0 185 236
Total suitable acres (cattle) 134 615
Total suitable acres (sheep) 185 235

Table 3-54. Acres determined at the forest plan level as suitable for livestock use.

Classification/Description Acres Suitable
Total Suitable Determination Acres for Cattle grazing 134,615
Total Suitable Determination Acres for Sheep grazing 185,235

Vegetation 3-189



CHAPTER 3
AFFECTED ENVIRONMENT & ENVIRONMENTAL CONSEQUENCES

Forage Allocations

Rangelands on the Bighorn National Forest provide forage and cover for domestic livestock and
wildlife, in addition to high quality water and numerous recreational values. There are currently
86 grazing allotments on the Bighorn National Forest. Approximately 13% (147,333 acres) of
National Forest System lands are outside the boundaries of any kind of allotment. Of the 86
grazing allotments, 10 are vacant (vacant allotments are those for which term grazing permits
are not currently issued for livestock use) and represent 5.8% of acres that are in allotment
status. Of these 10 vacant allotments, 6 are commonly stocked through annual authorization as
a means of providing management flexibility to respond to situations such as fire, drought, or
needs to rest areas for a variety of resource reasons. In effect, these allotments operate as
“forage reserves.” This leaves approximately 2.2% of the total grazing allotment gross acreage
not stocked in most years. (Bighorn National Forest INFRA database 2001)

Based upon rangeland analysis data, the average allotment gross acreage is 41% suitable acres
(Bighorn National Forest INFRA database 2001). This is the area on which domestic livestock
routinely make use of a portion of the available forage. The remaining area (59%) receives only
occasional, incidental, or no use by livestock (for example, lodgepole and ponderosa pine with
forage in the under story, steep slopes, areas without available water, and so forth).

Cumulatively, this means that while a majority of the forest is in an active grazing allotment,
livestock grazing actively takes place on only about 35% of the Forest. Forage in the remaining
balance serves other purposes.

Furthermore, on that 35% of the total Bighorn National Forest actually used by livestock, much
will have only minimal or light livestock influences to any appreciable degree. This is because
in these areas, standards and guidelines specify the portion of annual vegetation production that
may be utilized by livestock and wildlife. In most cases, they are restricted to using on 40% to
50% of the annual forage production, leaving the remainder, generally 50-60%, also available
for other uses and values.

Because of variation in palatability and in distribution of livestock across the landscape, actual
use in most areas is lower then 45%, If you consider the 45% use-level consistent throughout
all grazing allotments, livestock would have available for use about 39% (45% use-level times
87% of the Forest in grazing allotments) of annual forage production. The remainder is
reserved as habitat for game and non-game species of wildlife, scenic recreational values, litter
for protection from erosion and for plant and soil health and sustainability, and other values.

Rangeland Health

Succession is the replacement of one plant community by another (Smith 1980). In the absence
of disturbance, succession progresses to a stable terminal community called climax or potential
natural community. This somewhat orderly and often predictable process is called natural
succession. When disturbance occurs, succession may not reach the climax potential natural
community (Girard 1997). The assessment of range condition and trend remains a source of
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controversy, despite years of practical experience and discussion (Lauenroth and Laycock 1989,
Friedel 1991).

Until the mid 1990s, rangeland health in the form of rangeland condition and trend was assessed
on Bighorn NF rangelands by looking in detail at existing plant communities, species
composition, vigor, and soil conditions. These were compared to a defined desired composition
and cover, and rated according to their relative status along the continuum. Range condition
was interpreted through a Range and Ecological Condition scorecard specific to the range type,
through which a range condition rating was derived. This process was thoroughly described in
FSH 2209.21, Rangeland Analysis and Management Handbook (superceded).

Beginning in the mid-1990s with the development of Region 2 Rangeland Analysis and
Management Training Guide, scorecards were no longer used as the reference for “scoring
range condition.” Data describing rangeland vegetation has been collected in a fashion as
before (with different protocols), but scored against a desired vegetation condition defined in the
Forest Plan or in project-specific NEPA decisions. In addition, a classification of riparian
communities on the Bighorn National Forest was developed in 1997, and has been used to
describe potential, desired, and existing riparian plant communities. (Girard 1997)

Rangeland condition can be defined as the relative degree to which the present plant community
resembles the desired plant community. Trend is the direction of change in vegetation and /or
soil over time. It is described as moving toward, remaining static, or moving away from a
desired condition or objective. A rangeland is considered to be in satisfactory condition when
the desired future condition is being met or short-term objectives are being achieved to move
the rangeland toward the desired future condition (USDA Forest Service 1996). A rangeland is
considered to be in unsatisfactory condition when desired future condition is not being met or
short-term objectives to maintain a rangeland in or move it toward the desired condition are not
being met.

A desired condition for rangeland vegetation on the Forest is included in the 1985 Forest Plan
which defines goals as “concise statements describing a desired condition,” and lists among its
goals the following:

¢ Manage all allotments to reach satisfactory range condition by 2000. Satisfactory is
defined as good or better range conditions with a stable trend, or fair condition with an
upward trend.

¢ Manage riparian areas to reach mid to late seral ecological condition with rangeland
riparian areas managed to achieve satisfactory or better condition by 2000.

The Bighorn National Forest (along with all national forests) reports rangeland condition on
established grazing allotments periodically, through the National INFRA data base, by listing all
acres of rangeland vegetation within existing allotments into one of three categories: (1)
meeting forest plan objectives, (2) moving toward forest plan objectives, and (3) not meeti